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PREFACE 



This book is published by the U.S. Tennis Court & Track Builders Association, in 
cooperation with the National Federation of State High School Associations, in an 
effort to inform and educate organizations, schools, coaches, architects, engi- 
neers, contractors and other interested parties regarding running tracks - their 
construction, physical layout, available surfaces, maintenance and striping. 

It is hoped that this book will help establish guidelines for the construction and 
maintenance of tracks by providing information for those building new tracks or 
upgrading existing tracks. In this book, we will cover everything involved from 
the planning for a new track to the upkeep of an existing track. 

Running tracks are constructed for three basic reasons — jogging for the commu- 
nity, competition between schools and individuals, and training. Selecting a sur- 
face for the track would seem to be the most important aspect of a project. 
However, what is usually not understood is that the surface is only as good as the 
base beneath it. Local soil conditions, surface and sub-surface drainage, and the 
close tolerances prescribed by the industry, all must be carefully considered in the 
construction of the foundation. 

The same care is necessary in selecting the most suitable surface materials as is 
necessary in preparing the foundation. No one surface on the market today is 
ideal for all uses -- jogging, training, competition, distance running, hurdling and 
sprinting. If you follow these guidelines and standards, your initial investment 
should produce a facility that will meet all necessary requirements and offer the 
best performance within the prescribed budget. However, because individual 
needs and conditions vary widely and because the guide specifications contained 
in this book are general guideline specifications only, the U.S. Tennis Court & 
Track Builders Association and the National Federation of State High School 
Associations and their members and staffs cannot warrant that specifications and 
information in this book are proper under all circumstances and, accordingly, 
these organizations disclaim all liability whatsoever. 

While every effort has been made to ensure that the rules and dimensions com- 
piled in this book are complete and accurate, they are constantly changing and the 
authors and publishers are not responsible for errors or inaccuracies. 



* The U.S. Tennis Court & Track Builders Association is the owner of the copyright 
to specifications contained in this book. Specifications taken from the National 
Federation Track and Field Rule Book are the property of the National Federation 
of State High School Associations and are reprinted with its permission. 
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The U.S. Tennis Court & Track Builders Association (USTC&TBA) has played 
an important role in setting standards for construction since 1964. The 
Association consists of contractors who build and maintain both tennis courts and 
running tracks, associate and affiliate members who are the manufacturers, sup- 
pliers and installers of materials used in the construction of these facilities, pro- 
fessional members who are architects and engineers, and ancillaries, who are oth- 
ers interested in the field. As an Association, we have found the need to publish 
this book to give schools and others interested in constructing a track information 
on where to begin, whom to contact, and what track might fulfill their needs. 

The USTC&TBA publishes guideline specifications for track construction. 
Through its Technical Meeting each year, the Association offers technical pro- 
gramming on new developments in the track industry. Regular technical articles 
in the Association's newsletter further the goal of providing continuing education 
and information on track construction topics. Within the Association, the Track 
Division and its Track Technical Committee are responsible for developing infor- 
mation and keeping up-to-date on emerging technology. 

The USTC&TBA is located at 3525 Ellicott Mills Drive, Suite N, Ellicott City, 
MD 21043-4547, (410) 418-4875, FAX (410) 418-4805. 

The National Federation of State High School Associations (NFSHSA) consists 
of 50 individual state high school athletic and/or activity associations, as well as 
the association of the District of Columbia. Also benefiting from National 
Federation services as affiliate members are nine Canadian provincial associa- 
tions, as well as similar groups in the Philippines, Puerto Rico and Guam. 
Policies for high school athletics and the rules for high school competition 
emanate from the National Federation and its members. The National Federation, 
which encompasses the largest body of amateur sport organizations in the world, 
is responsible for writing the track and field rules that govern competition for over 
1,000,000 athletes and more than 20,000 junior and senior high schools. 

While the National Federation's Track and Field Rules Committee maintains a 
liaison with other national and international track and field rules-writing bodies to 
ensure the rules at the interscholastic level are in harmony with the codes written 
for other levels of competition, its first priority is to write rules that meet the 
specific needs of interscholastic competition. Consequently, there are some 
variances in the events conducted for interscholastic competition, as well as in 
facility and equipment specifications. 

The NFSHSA is located at P. O. Box 20626, Kansas City, MO 64195, 816-464-5400. 
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CHAPTER 1 



GOVERNING BODIES OF TRACK 

This chapter is a comparison of track rules from the four organizations who are 
responsible for determining the rules and standards by which competition is con- 
ducted. More complete information is available in the rule books published by each 
organization. 



IAAF 


International Amateur Athletic Federation. 


NCAA 


17, Rue Princesse Florestine 
MC 98000 Monaco 
011-339-330-7070 

These rules govern international competition. 

National Collegiate Athletic Association. 

6201 College Blvd. 

Overland Park, KS 66211 
913-339-1906 

These rules govern college competition. 


NFSHSA 


National Federation of State High School 
Associations. 

P. O. Box 20626 
Kansas City, MO 64195 
.816-464-5400 

These rules govern high school competition. 


USAT&F 


USA Track & Field 
One Hoosier Dome 
Suite 140 

Indianapolis, IN 46225 
317-261-0500 

These rules govern open competition in the United States. 



TRACK SPECIFICATIONS 



Length of Track 
IAAF 
USAT&F 
NCAA 
NFSHSA 



Not less than 400 m. 
No specified length. 
No specified length. 
400 m is standard. 



Width of Track: 

IAAF 

USAT&F 

NCAA 

NFSHSA 



7.32 m (6 lanes) minimum. Recommended 8 lanes of 

1.22 m. 

No specified width. 

6.40 m (6 minimum width lanes) minimum. 
Recommend 9 lanes for larger meets. 

No minimum width. 



Radius Requirements: 

IAAF 



USAT&F 

NCAA 

NFSHSA 



World records cannot be set on a track which has an 
outside lane with a curve radius greater than 60 m. 
(See IAAF Rule 148 for two radii curve regulations). 
Same as IAAF. 

No recommendation. 

No recommendation. 



Inclination: 

IAAF 



USAT&F 

NCAA 

NFSHSA 



Maximum lateral inclination is 1:100; maximum down 
ward inclination in the running direction is 1:1000. 
Lateral inclination should be down toward the inside lane. 
Same as IAAF. 

Same as IAAF. 

Maximum lateral inclination is 2:100; maximum 
inclination in the running direction is 1:1000. 



Lane Width: 

IAAF 

USAT&F 

NCAA 

NFSHSA 



Minimum width of 1.22 m (48 in.); maximum width of 
1.25 m(49.25 in.). The 5 cm wide right hand lane line 
is included in the width of the lane. 

Same as IAAF, but will permit lanes of at least 91.4 cm 
(3 ft.) if track is not wide enough to accommodate at least 
eight wider lanes. 

Width of 1 .07 m (42 in.) recommended. The 5 cm 
wide right lane line is included in the width of the lane. 
Width of 1.07 m (42 in.) is recommended. The 5 cm 
wide right hand lane line is included in the width of 
the lane. 
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Curb Dimensions: 

IAAF 


Should be 5 cm x 5 cm. If curb is raised to allow 


USAT&F 

NCAA 


drainage under it, maximum height is 6.5 cm. 

Same as IAAF. 

The minimum height is 5.08 cm (2 in.) and the maximum 


NFSHSA 


width is 10.16 cm (4 in.). Edges of the curb must be rounded. 
Curb will be 5 cm (2 in.) in height with a rounded top. 


Curb Material: 

IAAF 

USAT&F 


Concrete or other suitable material. 

Same as IAAF, except must be unbroken on curves and 
straightaways. 


NCAA 

NFSHSA 


Concrete, wood or other suitable material. 
Solid. 


If No Curb: 

IAAF 

USAT&F 

NCAA 


Mark with 5 cm wide lane line. 

Curb is mandatory. 

Same as IAAF, except a curb is mandatory to set 
NCAA records. 


NFSHSA 


A 5 cm (2 in.) or wider painted line on all-weather tracks. 


Measurements: 

IAAF 


Measure lane 1 30 cm out from inner border of track with 
curb; 20 cm out from inner border of track with no curb. 
Other lanes to be measured 20 cm out from outer edges of 
left hand lane lines. All race distances are measured from 


USAT&F 

NCAA 

NFSHSA 


the edge of the 5 cm wide starting line farther from the 
finish line to the edge of the 5 cm wide finish line nearer 
the start. Race courses must be the prescribed distance or 
longer. No tolerance is allowed for under-distance. 

Same as IAAF. 

Same as IAAF. 

Same as IAAF. 



Finish Line Location: 

IAAF No recommendation. General practice is to place this line 



USAT&F 

NCAA 

NFSHSA 


at the juncture of the straight and curve (or within 10 
meters of it) so that all athletes in lane races run nearly the 
same distance on the curve. 

Same as IAAF. 

Same as IAAF. 

Recommended at juncture of curve and straight, or 
within 20 meters of that point. 



Steeplechase Course and Water Jump: 

IAAF The standard distances shall be: 2000 m and 3000 m. 

(Note: 2000 m steeplechase is for junior events only.) 
There shall be 28 hurdle jumps and 7 water jumps 
included in the 3000 m event, and 1 8 hurdle jumps and 
5 water jumps in the 2000 m event. For both races, the 
water jump shall be the fourth jump in each lap. If nec- 
essary, the finish line shall be moved to another part of 
the track. It is recommended that in the 2000 m, the 
water jump be the second jump of the first lap, and 
thereafter the fourth jump. 

Owing to the water jump having to be constructed on 
the area inside or, preferably, outside the track, thereby 
lessening or lengthening the normal distance of the laps, 
it is not possible to lay down any rule specifying the 
exact length of the laps nor to state precisely the posi- 
tion of the water jump. It should be borne in mind that 
there must be enough distance from the starting line to 
the first hurdle to prevent the competitors from over- 
crowding, and there should be approximately 68 m 
from the last hurdle to the finish line. 

The following measurements are given as a guide and 
any adjustments necessary should be made by lengthen- 
ing or shortening the distance of the starting point of 
the race. It is assumed that a lap of 400 m has been 
shortened or lengthened by up to 10 m by constructing 
the water jump inside or outside the track. See IAAF 
Rule 164 for further suggestions for construction of a 
good steeplechase course. 

In the 3000 m steeplechase, the distance from the start 
to the beginning of the first lap shall not include any 
jumps, the hurdles being removed until the competitors 
have entered the first lap. 
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FIGURE 1-1 
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Lap of 390 m Lap of 410 m 



Distance from start to 



beginning of 1st lap, 
to be run without 
jumps 

Seven laps at distance 


270 m 
2730 m 


130 m 
2870 m 


Race distance 


3000 m 


3000 m 


Hurdle Space: Distance 
from beginning of 1st 
lap to 1st hurdle 


10 m 


10 m 


From 1 st to 2nd hurdle 


78 m 


82 m 


From 2nd to 3rd hurdle 


78 m 


82 m 


From 3rd hurdle to 
water jump 


78 m 


82 m 


From water jump to 4th 
hurdle 


78 m 


82 m 


From 4th hurdle to 
finishing line 


68 m 


72 m 



The water jump, including the hurdle, shall be 3.66 m in 
length and width. The water shall be level with the track 
surface, and at the hurdle end shall be .70 m deep for a space 
of 30 cm. From this point the bottom shall have a regular 
slope upward to the level of the track at the farther end of 
the water jump. The hurdle shall be firmly fixed in front of 
the water and shall be of the same height as the others in the 
competition. (See IAAF Rule 164 for dimensions.) 

To ensure safe landing of the competitors, the bottom of the 
water jump shall be covered at the further end with suitable 
material, at least 3.66 m wide and 2.50 m long, the thickness 
of which should not exceed approximately 25 mm. 

Same as IAAF. 

Same as IAAF. Recommend water jump inside the 
track. Top bar of hurdle must have no sharp edges. 
NCAA rules currently state that the water depth 
measured closest to the hurdle is 76 cm rather than the 
70cm prescribed by the IAAF and USAT&F. 



USAT&F 

NCAA 
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NFSHSA 



No recommendation. 



General Recommendation 

400 m track with a common finish line for all events at the juncture of the straight and 
curve. Direction of running the straight races should be with the prevailing wind. 
Direction of running around the 400 m race course is counter clockwise, i.e., inside 
lane line boundary to runner's left. 



FIELD EVENT SPECIFICATIONS 



High Jump: 

IAAF 



USAT&F 

NCAA 



NFSHSA 



Run-up unlimited. Minimum distance is 15 m; 20 - 25 m is 
recommended. Takeoff area must be level. The maximum 
inclination of the run-up and takeoff area shall not exceed 
1 :250 (0.4%) in the direction of the center of the crossbar. 
Same as IAAF, except 18m run-up is recommended. 
Run-up shall provide a recommended minimum of 21.3 m 
(70 ft.) of level surface from any direction within a 150 
degree arc. Unlimited maximum length. Minimum length 
is 15 m. The maximum inclination shall not exceed 1:250 
in the direction of the center of the crossbar. 

Run-up area should provide a minimum of a semicircle of 
15.24 m (50 ft.) radius of level and unvarying surface, the cen- 
ter of which is the midpoint between the standards. The incli- 
nation in the high jump approach shall not exceed 1:100 (1%). 



Pole Vault - Runway: 
IAAF 



USAT&F 

NCAA 

NFSHSA 



Length unlimited; minimum length 40 m; 45 m or longer 
recommended. Maximum lateral inclination of 1:100 and 
maximum overall inclination in direction of running of 
1 : 1000. Minimum width of 1 .22 m and maximum width of 
1.25 m. 

Length unlimited; minimum length for championship meets 
is 45 m. Other specifications the same as IAAF. 

Same as IAAF except minimum length is 38.1 m (125 ft.). 
Same as IAAF except recommended width is 1.07 m (42 in.) 
and maximum lateral inclination is 2:100 (2%). Minimum 
length 40 m (130 ft.); recommended 45 m (147 ft. 6 in.). 



Pole Vault - Vaulting Box: 

IAAF Shall be constructed of some suitable rigid material, 

sunk level with the ground and shall be 1 m in length, 
measured along the inside of the bottom of the box, 60 
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USAT&F 

NCAA 


cm in width at the front end and tapering to 15 cm in 
width at the bottom of the stopboard. The length of the 
box at ground level and the depth of the stopboard are 
determined by the angle formed between the base and 
stopboard which shall be 105 degrees. The base of the 
box shall slope from ground level at the front end to a 
vertical distance below ground level of 20 cm at the point 
where it meets the stopboard. The box should be con- 
structed in such a manner that the sides slope outward 
and end next to the stopboard at an angle of approxi- 
mately 120 degrees to the base. If the box is constructed 
of wood, the bottom shall be lined with 2.5 mm sheet 
metal for a distance of 80 cm from the front of the box. 
Same as IAAF. 

May be constructed of wood, metal or other suitable 


NFSHSA 


materials. Its dimensions and shape shall be those spec- 
ified by the IAAF. The box shall be painted white and 
shall be immovably fixed in the ground just in front of 
the vaulting pit so that all its upper edges are flush with 
the takeoff area. The angle between the bottom of the 
box and the stopboard shall be 105 degrees. 

Same as IAAF and NCAA except that it is recommend- 
ed that it be a color which contrasts with that of the run- 
way and landing pit. 



Pole Vault - Landing Pit Area: 

IAAF Flat space at least 5 m wide x 6.3 m long from the end of 



USAT&F 

NCAA 


the vaulting box. Space for vault standards. 

Same as IAAF. 

Provision for a landing surface of 4.88 m wide x 4.88 m 
long and for vault standards. 


NFSHSA 


Provision for a landing pad is 16 ft. wide and a minimum 
of 16 ft. long. Space for standards. 



Long and Triple Jump - Runway: (Length measured to long jump foul line.) 



IAAF 


Length unlimited; minimum length 40 m; 45 m or longer rec- 
ommended. Maximum lateral inclination of 1:100 and maxi- 


USAT&F 

NCAA 


mum downward inclination in the direction of running of 1 : 1000. 
Minimum width of 1 .22 m, and maximum width of 1 .25 m. 
Same as IAAF 

Minimum length of 39.62 m (130 ft.). Recommended 
width is 1 .22 m. Runway to extend beyond takeoff board to 
nearer edge of the landing pit. Inclinations same as IAAF. 


NFSHSA 


Minimum length of 39.62 m (130 ft.). Recommended 45 
m (147 ft. 6 in.) length. Recommended width of 1.07 m 
(3 ft. 6 in.). Maximum inclination in the running direction 
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is 1:1000 and 2:100 laterally. 



Long and Triple Jump 

IAAF 



USAT&F 



NCAA 



NFSHSA 



- Takeoff Board: 

A board of wood or some other suitable rigid material, paint- 
ed white and set flush with the runway. For the long jump set 
at least 1 m from the near edge of the landing pit and at least 
10 m from the far edge of the landing pit. For the triple jump 
set at least 13 m from the near edge of the landing pit and at 
least 21 m from the far edge of the landing pit. The board 
shall be 1 .2 1 m to 1 .22 m long, 19.8 cm to 20.32 cm wide and 
a maximum of 10 cm deep. Provision must be made to place 
a plasticine foul-indicator board in runway adjacent to the 
takeoff board on the side nearer the landing pit. 

A board, made of wood or other suitable material 19.8 cm - 
20.2 cm wide and 1.21 to 1.22 m long and 10 cm deep, sunk 
level with the runway and the surface of the landing area. 
The takeoff board should be not less than 1 m, nor more 
than 4.50 m from the landing area for the long jump, and at 
least 13 m from the landing area for the men's triple jump 
and at least 8.5 m for the women's triple jump. In front of 
the takeoff line or attached thereto there shall be placed a 
board of plasticine or other suitable material for recording 
the athlete's footprint when he has foot fouled. 

A board made of wood or other suitable material 20 cm (8 
in.) wide and minimum of 1.22 m (4 ft.) long shall be firm- 
ly set flush with the runway and painted white. Minimum 
distance from the board to the near edge of the landing pit is 
1 m for the long jump, 3.66 m is the maximum distance 
allowed. Minimum distance (32.81 ft.) from the board to 
the far edge of the pit is 10 m. For the men's and women's 
triple jump, boards of the same specifications should be set 
as follows— men: A minimum of 10.97 m (36 ft.) from the 
near edge of the landing pit (12.5 m is recommended) and 
at least 10 m from the far edge; women: a minimum of 8.53 
m (28 ft.) from the near edge of the pit (10 m recommend- 
ed) and at least 10 m from the far edge of the landing pit. 

A wood or synthetic rectangular board a minimum of 1.22 
m (4 ft.) long and 20 cm (8 in.) to 61 cm (24 in.) wide set 
firmly in the ground, level with the runway. For the long 
jump, set scratch line approximately 2.44 m (8 ft.) from the 
near edge of the landing pit for girls and 3.66 m (12 ft.) from 
the near edge of the landing pit for the boys. For the triple 
jump, set it 9.75 m (32 ft.) for boys and 7.3 1 m (24 ft.) for 
girls. On hard surfaced runways, a painted scratch line of a 
contrasting color and with the same specifications may be 
used in lieu of takeoff board. 
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Long and THple Jump - Landing Pit: 



IAAF 


Minimum width of 2.75 m. Running axis should coincide 
with the axis of the pit. The sand level in the pit shall be the 
same as that of the top surface of the takeoff board. 


USAT&F 


Same as IAAF. 


NCAA 


Same as IAAF. 


NFSHSA 


Minimum width 2.74 m (9 ft.) and minimum length 4.57 m 
(15 ft.). Sand or other soft material may be used and must 
be at the same level as the top surface of the takeoff board 
or the painted takeoff line (on synthetic runways). 



Shot Put, Discus and Hammer Throw - Circle: 

Shall be made of band iron, steel or other suitable material 
the top of which shall be flush with the ground outside. It 
shall be at least 6 mm in thickness and shall be painted 
white. Interior of the circle may be constructed of concrete, 
asphalt or some other firm but not slippery material. The 
surface of the interior shall be level and 2 cm +/- 6 mm 
lower than the upper edge of the rim of the circle. The rim 
shall be at least 6 mm thick and painted white. 

Same as IAAF, and maximum inclination may not exceed 
1:100 lateral or 1:1000 in the throwing direction. 

Shall be made of band or angle iron or steel, the top of 
which shall be flush with the concrete outside the circle. 
The metal circle shall be 6 mm in thickness and 2 cm in 
height and firmly secured flush with the throwing surface. 
The interior surface should be of concrete or similar mater- 
ial and shall be 2 cm lower than the concrete outside the cir- 
cle. Maximum lateral inclination 1:100, maximum inclina- 
tion in the throwing direction 1:1000. 

NFSHS A Circumference shall be marked with a metal, wood or plastic 

band which shall not rise more than 1 .9 cm above the level of 
the circle. If the circle has a surface of asphalt, concrete, 
wood or other hard material, a painted line 5 cm (2 in.) wide 
may be substituted for the band. Maximum inclination in the 
throwing direction is 1 : 1 000 (0. 1 %). A concrete surface with 
a 1 mm roughness is recommended for shot put. 



IAAF 



USAT&F 

NCAA 



Circle Measurements: 
IAAF 



USAT&F 

NCAA 

NFSHSA 



Shot Put: Inside diameter 2.135 m +/- 5 mm. 
Discus: Inside diameter 2.50 m +/- 5 mm. 
Hammer: Inside diameter 2.135 m +/- 5 mm. 

Same as IAAF, but no tolerances. 

Same as IAAF. 

Same as IAAF, but no tolerances. 



Shot Put Stopboard: 

IAAF The board shall be made of wood or other suitable material 



USAT&F 

NCAA 

NFSHSA 


in the shape of an arc so that the inner edge coincides with 
the inner edge of the circle. It shall be painted white and con- 
structed so the that it can be firmly fixed to the ground (or 
concrete). The board shall measure 1.21 m to 1.23 m long 
on the inside, 11.2 cm to 13 cm wide and 9.8 cm to 10.2 cm 
high in relation to the level of the inside of the circle. 

Same as IAAF. 

Same as IAAF, except that no color specified. 

Same as NCAA. 



Implement Landing Areas (Shot, Discus, Hammer): 

IAAF 40 degree sectors composed of cinders (for shot put only), 



USAT&F 


grass or some suitable material on which the implement 
makes an imprint. The landing area must be level with the 
top edge of the circle and the maximum inclination allowed 
in the throwing direction is 1:1000. 

Same as IAAF, except that the level of the landing surface 
will be on approximately the same plane as that of the circle. 


NCAA 


Radial lines 5.08 cm wide shall form a 40 degree angle 
extended from the center of the circle. The inside edges of 
these lines shall mark the sector. The surface within the 


NFSHSA 


landing area shall be on the same level as the throwing sur- 
face. Sector flags shall mark the ends of the lines. 

For the shot put, the sector shall be formed by lines from the 
center of the throwing circle extended through the extremities 
of the stopboard. This is 65.50 degrees. For the discus, the 
sector is 60 degrees. No sector is specified for the hammer. 
Maximum inclination in the throwing direction is 1:100. 


Javelin Throw ■ 

IAAF 


■ Runway: 

Length not less than 30 m nor more than 36.5 m; 4 m wide. 
Maximum lateral inclination 1:100. Maximum inclination 
in the running direction is 1:1000. Recommended runway 
be not less then 33.5 m. 


USAT&F 

NCAA 


Same as IAAF. 

Minimum length 36.58 m (120 ft.). Recommend synthetic 
runways extend 1 m beyond foul line. Maximum inclina- 
tions 1:100 laterally and 1:1000 in the running direction. 
The runway shall be marked by two parallel lines 5.08 cm 
in width and 1.22 m apart for 21.34 m, widening to 4 m 
apart for the 15.24 m before the foul line. 


NFSHSA 


Minimum length 36.58 m (120 ft.); 4 m wide. Maximum 
lateral inclination 2:100. Usual practice is to build the 50 ft. 



of the runway nearest the foul line 4 m wide and the rest of 
the runway 1 .22 m wide. 



Javelin Throw 

IAAF 



USAT&F 

NCAA 



NFSHSA 



Foul Line: 

An arc of a circle of 8 m radius made of a 7 cm wide strip 
of white paint or white painted wood or metal. It shall be 
flush with the ground (runway) and shall extend the width 
of the runway. 

Same as IAAF. 

Shall be made in the shape of an arc with radius of 8 m (26 
ft. 3 in.). The distance between its extremities shall be 4 m 
(13 ft. 1 1/2 in.), measured straight across from end to end. 
It shall be made of wood or other suitable material 7 cm (2 
3/4 in.) wide, painted white and sunk flush with the surface. 
A painted white line is legal on a synthetic surface. 

Same as IAAF. 



Javelin Throw - Implement Landing Area: 

IAAF The landing sector is delineated by extending white lines 

from the center of the foul line arc radius (8 m) through each 
end of the foul line (4 m across). Maximum inclination in 
the throwing direction 1 : 1 000. 

USAT&F Same as IAAF. 

NCAA Same as IAAF, except that the level of the landing surface 

will be on the same level as the throwing surface. Maximum 
lateral inclination is set at 1:100. Radial lines shall be extend- 
ed from the center of the circle of which the arc of the foul 
board is a part through the extremities of the arc. The inside 
edges of these lines shall mark the sector. The surface with- 
in the landing area shall be on the same level as the throwing 
surface. Maximum lateral inclination 1 : 100; maximum incli- 
nation in the throwing direction 1:1000. 

NFSHSA Same as NCAA except maximum lateral inclination 2:100 

(2%) and maximum inclination in the throwing direction 
shall be 1:100(1%). 

Notes: The USTC&TBA makes every effort to keep up to date on the various rules 

changes from each association. However, these rules are subject to change without 
notice to the USTC&TBA, and there is no assurance that the current rules are includ- 
ed in this volume. If you have a need to make a specific rules determination, you are 
advised to contact the appropriate governing body for its current rules book. 

The forms of track construction referred to in this manual are the types of construc- 
tion that are the norm for the industry today. The USTC&TBA does have available 
from its archives information relating to natural material running track surfaces such 
as shale, cinder, dirt, clay, etc. 
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FIGURE 2-1 
400 METER EVENTS 
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30 M (20 M MINIMUN) 328.083 FT = 100 M (BETWEEN RADIUS POINTS) 



CHAPTER 2 



GENERAL SPECIFICATIONS 



GENERAL REQUIREMENTS 

The first stage in the development of an athletic facility is to prepare a preliminary 
plan, to select a location which will best allow for accessibility both for construction 
and use, and to incorporate the necessary layout. 

The standard for the width of the site, preferably in the east/west direction, may be 
from 69 m to 98 m and the length, preferably in the north/south direction, may range 
from 182 m to 173 m respectively. For the recommended equal quadrant facility, 
these dimensions must be 182 m x 82 m for an eight lane track and 177 m x 77 m 
for a six lane track. These dimensions are to assist in the determination of the outer 
limit of the track area. Additional area should be considered for such facilities as 
grandstands, bleachers, etc. 

In the investigation of the site, it is essential to determine the locations of all utility 
lines, (i.e. electric, gas, water, sewer and telephone), and to avoid construction over 
them when possible. Note other obstructions such as fences, trees, buildings, grand- 
stands, and bleachers. 

If possible, the facility should be laid out where the straightaways are parallel to the 
prevailing winds. This is especially important for all dashes and hurdle races, as they 
need to be run either with the wind or against it. 

In the preliminary plan, a primary concern is to acquire proper drainage away from 
the track. Attempt to locate the track on a relatively level plane higher than the sur- 
rounding terrain in order to avoid excessive earth balancing. Extensive fill is not rec- 
ommended, and excessive cuts are usually cost prohibitive. 

After review of the available sites, evaluate the stability of the soil conditions by run- 
ning a soil analysis on the available locations. Select the site with the best soil for 
good, hard, non-heaving sub-grade and avoid peat, topsoil, clay, shear sand or other 
decomposed materials. 



SOIL PROPERTIES 

The important soil properties are: 

1) Permeability 

2) Elasticity 

3) Plasticity 

4) Shearing Strength 

5) Cohesion 



6) Compressibility 

7) Shrinkage and Swell 

8) Frost Susceptibility 

Permeability - usually means the ease with which water will flow or pass through the 
pores of a soil. Soil texture, gradation, degree of compaction and primary structure 
strongly influence a given soil's relative permeability. 

Elasticity - refers to the ability of a soil to return to its original shape after having been 
deformed by a load for a short period of time. 

Plasticity - refers to the ability of a material to be deformed without cracking or crum- 
bling and then maintain that deformed shape after the deforming force has been 
released. 

Shearing Strength - of a soil is the result of friction between the particles and cohesion. 

Cohesion - of a soil is all of the shearing strength not due to friction. 

Compressibility - refers to that portion of the volume change deformation resulting 
from the expulsion of the pore water. Compressibility is influenced by the soil struc- 
ture. Frequently volume change deformations occur in soil masses without any appli- 
cation of external loads. This can be caused by two phenomena. The lowering of the 
ground water table in an area would, as a result, increase the soil stresses that are effec- 
tive in producing a volume change within compressible layers below the original 
ground water level and lead to the settlement of fills. Other volume change deforma- 
tions that occur in soils independent of any externally applied load may be the result 
of what is known as shrinkage or swelling. 

Shrinking and Swelling - are more pronounced in clay soils. Both shrinking and 
swelling result from a build up and release of capillary tensile stresses within the soil. 
Clays have high volume change capacity and frequently have high liquid limits. With 
water limits in soil freezing conditions, it will cause possible problems for a track. 

Frost Susceptibility - where freezing temperatures are prolonged and the frost line 
penetrates deep into the soil, ice layers form in the soil and cause the soil to heave at 
the surface, equivalent to the thickness of the ice layers. 

Some methods for reducing the probability of detrimental heave in frost susceptible 
soils are: 

1) Full depth asphalt construction, which tends to reduce variation 
of moisture content in sub-grade. 

2) Uniform blending of sub-grade soils. 

3) Impermeable membranes to prevent or reduce moisture migration. 

4) Lowered water table. 
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5) Good surface drainage. 

6) Granular sub-base that is designed for non-frost susceptibility. 



TRACK DIMENSIONS 

There are two basic track designs to be considered: 

1) Equal Quadrant Tracks - which are 400 m or 1312.34 ft. (mini- 
mum distance) tracks, with 100 m along each curve and 100 m 
along each straightaway measured along the measure line of lane 1 
(see Figure 2-1). 

2) Non-Equal Quadrant Tracks - which are 400 m or 1312.34 ft. 
(minimum distance) tracks measured along the measure line of lane 1, 
with two curved ends equal in length and two straightaways equal in 
length but longer or shorter than the curves. This is based on the 
calculations for the 400 m or 1312.34 ft.(minimum distance) race 
course (see Figure 2-2). 

Figure 2-2 will assist in the determination of acceptable dimensions. Note that the 
radius to the measure line of lane 1 should not be less than 90 ft. nor more than 130 ft. 

In designing and calculating for the accuracy of the 400 meter track, it is an acceptable 
standard to allow for a 1/2 in. plus tolerance for each lap in its final state. No minus 
tolerance may be accepted from the prescribed distance. 



TRACK/PLAYING FIELD CONFIGURATION 

In designing new facilities or in constructing a new 400 meter track around 
existing facilities, attention should be directed toward the official sizes and 
needs of the interior playing fields, and consideration given to the location and 
layout of the field events. 



FIELD MEASUREMENTS FOR 400 METER TRACKS 

Figure 2-2 

RADIUS TO MEASURE LINE DISTANCE BETWEEN RADII 



90 


373.423 


95 


357.715 


97 


351.432 


100 


342.007 


101 


338.865 


102 


335.724 


103 


332.582 


103.50 


331.011 


104 


329.441 


104.43 (for equal quadrant 
- 400 meter track) 


328.083 


105 


326.299 


105.04 


326.173 


106 


323.157 


106.50 


321.587 


107 


320.016 


108 


316.874 


109 


313.733 


110 


310.591 


110.50 


309.020 


111 


307.449 


115 


294.883 


120 


279.175 


125 


263.467 


130 


247.759 



NOTE: Measure line is defined as a line located 20 cm from the inside of the 
painted line of each lane or 30 cm from the raised curb of lane one and 
20 cm from the inside of the remaining lanes. 

Formulas to calculate distance for a 400 meter track: 

400M = 2 x distance between radius points + 2 x arc length 
Arc length = Pi x radius to measure line 



FIGURE 2-3 

TRACK / PLAYING FIELD CONFIGURATION 




DQ 
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Figure 2-3 shows the needed radii dimension with respect to the desired playing field. 
It should be noted that the equal quadrant track with a radius of 104.43 ft. to the mea- 
sure line of lane 1 will accommodate the official dimensions for football and high 
school soccer. In order to accommodate college soccer and senior soccer, the mini- 
mum radius needed is 126 ft. 

The effect of the sidelines has a direct bearing on the type of playing field you intend 
to use inside your track. To help assist you in the determination of the track dimen- 
sions, the following chart should be used (see Figure 2-3). 

MINIMUM FIELD SIZES 







Min. 


Max. 


Min. 


Max. 






Length 


Length 


Width 


Width 


1 . 


Football 
(High School) 


360 


360 


160 


160 


2. 


Soccer 

(High School) 


330 


360 


165 


225 


3. 


Soccer (College) 


330 


360 


195 


240 


4. 


Soccer (Senior) 


330 


360 


195 


240 



It is important to allow the necessary sideline area for safety and comfort. The use of 
the International Broken-Back Curve design can allow for the wider facility and main- 
tain the necessary layout to meet all mles. This method of layout must be used with 
close attention to the rule that pertains to this type layout. 

The radius of the outside lane does not exceed 60 m (196.85 ft.) except where the bend 
is formed with two different radii, in which case the longer of the two arcs should not 
account for more than 60 degrees of the 180 degree turn. 

This type layout can assist a facility in offering a regulation track in an area that is 
almost square in dimensions, or on a site that may be wider but not as long as normal. 

Careful review of this method may prove to be helpful. 



COMPUTING WORKABLE MEASUREMENTS 



When computing workable measurements for metric tracks, some very important 
facts should be remembered if accuracy is desired: 



7.87 in. (not 8 in.) 
11.81 in. (not 12 in.) 
42 in. 

48 in. 



20 cm 
30 cm 
1.0668 m 
1.2192 m 
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3.28083 ft. (min. conversion factor) 
3.1416 

1312.34 ft. (minimum distance) 



1 m 

Pi 

400 m 

It is suggested that you calculate to the nearest .0001 m so measuring can be done to 
the nearest .001 m. If using feet, calculate to the nearest .001 ft. so the measuring can 
be done to the nearest .01 ft. 

A complete knowledge of governing rules and their differences, the prescribed path of 
runner, break line compensation requirements and basic mathematical formulae is 
essential. 

COMPUTING SQUARE YARDAGE 

Figure 2-5 is furnished as a guide for the surface area of a running track. Calculations 
assume an equal quadrant track without a raised curb using the base extension method. 

The ‘oval area’ includes both straightaways and both curves. The ‘transition area’ 
(Figure 2-4) covers that portion of the straightaway extension shown below. The 
‘transition distance’ is the length of the transition area. The ‘chute area’ is a rectangle 
and can easily be calculated. 



FIGURE 2-4 
TRANSITION DETAIL 
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SQUARE YARDAGE OF 400 METER TRACKS 

Figure 2-5 

Width Track Oval Transition Area 

(in ft.) Square Yards Sq. Yards Distance 



18 


2725 


42 


64 


19 


2883 


45 


66 


20 


3042 


49 


68 


21 


3201 


52 


70 


22 


3362 


56 


71 


23 


3522 


60 


73 


24 


3684 


64 


75 


25 


3846 


68 


77 


26 


4009 


72 


78 


27 


4173 


76 


80 


28 


4337 


81 


82 


29 


4502 


85 


83 


30 


4668 


89 


85 


31 


4834 


94 


86 


32 


5001 


99 


88 


33 


5169 


103 


89 


34 


5337 


108 


91 


35 


5507 


113 


92 


36 


5677 


118 


94 



(Add chutes and field events separately) 

FIELD EVENT DIMENSIONS 

HIGH JUMP 



Dimensions Square Yards 

50 ft. Radius - Semicircle/15 
degree cut off 363 

50 ft. Radius - Semicircle 436 

70 ft. Radius - Semicircle 855 

50 ft. x 50 ft. Square 278 

50 ft. x 80 ft. Rectangle 444 

50 ft. x 100 ft. Rectangle 556 




Q3 > 
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POLE VAULT - LONG JUMP - TRIPLE JUMP 



Dimensions 
130 ft. x 4 ft. 
150 ft. x 4 ft. 
160 ft. x 4 ft. 



Square Yards 
58 
67 
71 



The following are suggested track and field layouts that may be of assistance to you. 
Figure 2-6 through 2-10 provide different ideas for laying out the events. Figure 2-11 
is a detail of a radius point monument that is often used for a permanent fixture in 
facility construction. 



FIGURE 2-6 
TRACK USE ONLY 
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FIGURE 2-7 

RUNWAYS ON BACK STRAIGHT 
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FIGURE 2-8 

RUNWAYS OUTSIDE OF TRACK 
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FIGURE 2-10 

INTERNATIONAL BROKEN-BACK CURVE 
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FIGURE 2-11 
RADIUS MONUMENT 

NOTE: RADIUS MONUMENT IS PERMANENT 
MARKER FOR RADIUS POINT 




EARTH COVER 



1/2” GALV. 
STEEL CONDUIT 



3000 PSI CONCRETE 
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CHAPTER 3 



GENERAL CONSTRUCTION REQUIREMENTS 
SITE INVESTIGATION 

The ultimate performance of any running track depends to an important degree on the 
subsoil and drainage conditions. 

Expansive soils and use of expansive materials such as open hearth slag in the base 
course can create problems. Frost action is exaggerated where frost susceptible mate- 
rials have enough moisture to create frost heave. 

It is, therefore, necessary to identify soil conditions existing at the site and to take these 
into account when designing the running track. Site preparation, including stripping, 
placement of back-fill and base construction must be properly performed to minimize 
the risk of problems due to subsoil and subgrade conditions. 

The more serious conditions that require an adequate soil study include: 

1. The existence of peat and other organic soils at the site. 

2. Uncontrolled fill materials or waste materials. 

3. Expansive soils. 

4. High ground water conditions. 

If there are no anticipated problems with the site, it is still suggested that it be 
investigated to the extent that shallow hand dug test pits, hand auger borings or 
backhoe excavations be performed. This will allow identification of conditions 
that might create problems and will serve as a basis for determining the amount 
of topsoil removal and placement of fill and drainage. 

If a site is expected to present some problems, it is recommended that to have a 
sounder basis for design, an auger investigation be done. Auger borings should 
be made at approximately 200 ft. intervals or closer if it appears necessary to 
secure adequate site information. 

If the site has some of the problem materials previously discussed, such as fill 
material or organic material, it is recommended that the owner retain a geotech- 
nical consultant to take borings, analyze the information and provide recommen- 
dations for site preparation. 
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DRAINAGE PRINCIPLES 



Good surface and subsurface drainage are necessary to properly support a paving 
structure. The basic objective of a surface drainage system is to ensure that the only 
water that falls on the track surface is that which comes in the form of rain, and that 
all other water be directed around the surface. The objective of a subsurface drainage 
system is to prevent excessive moisture buildup underneath the soil and to keep it as 
dry as possible, especially in frost areas, so that the frost susceptibility of the soil is 
minimized. 

It should be recognized that a poorly designed drainage system may do more harm to 
the surface than no system at all. It should also be recognized that surface and sub- 
surface drainage problems are often interrelated. 

A series of swales is an economical and effective way to redirect surface water that 
might otherwise flow over the track surface. It will also help to prevent seepage of 
water beneath the surface. Specific drainage systems are discussed in Chapter 4. 



SOIL STERILIZATION 

It is first necessary to determine whether soil conditions make sterilization necessary 
or desirable. Adjacent pavements provide good indications of the possible need for 
treatment. Tracks that are two or more years old in the same vicinity also attest to the 
problem if it exists. 

There are three main causes for weed growth under and through the track surface. 

1 . Excavation cuts existing weed growth but does not entirely eliminate it 

2. Excavation uncovers ungerminated seeds but does not remove all of 
them. These dormant seeds might germinate due to increased 
moisture in the soil and warmer soil temperatures following 
construction. This is especially true with asphalt construction. 

3. Fill materials brought in to raise the subgrade or back-fill exca- 
vations may contain ungerminated seeds. 

Herbicides used for soil sterilization come in liquid, pellet and powder form. Liquid 
herbicides are mixed with water or other substances to facilitate application. A water 
mixture is designed to permit root systems to absorb the herbicide. An oil mixture 
works best for absorption through the foliage. Herbicides in pellet form are useful 
where rainfall is sufficient to carry them to root systems. Depending on the type of her- 
bicide, it can be applied either to the subgrade prior to installing the aggregate base, or 
installed on top of the aggregate base prior to installing the asphalt or concrete. In some 
cases, it is possible to mix herbicide with asphalt cut backs that are used as primers. 
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The timing of the herbicide application is very important. Liquid herbicide should not 
be sprayed during windy conditions. This can damage vegetation adjacent to the con- 
struction site. If rain or surface water washes onto the sterilized area before it is covered, 
some of the herbicide will leach or wash into the surrounding ground, causing harm to 
desirable vegetation. Leaching may also occur if herbicides are applied to water-satu- 
rated soils such as those that may exist immediately after a rainfall. The herbicide appli- 
cation should be performed in accordance with the manufacturers' directions and in a 
manner which complies with all applicable environmental laws and regulations. 

Top soil and other unsuitable materials normally should be removed to a minimum 
distance of 5 ft. beyond the surfaced area. This should be done in such a manner so 
as to minimize disturbance of the remaining subgrade soils and facilitate placement of 
embankment materials for fill. 

Fill is normally well graded, granular soil or material with similar properties that is 
locally available. Such materials should be free of organic or expansive material and 
free of particles greater than 1 1/2 in. in size. It should be placed in lifts not to exceed 
6 in. in thickness and properly compacted. Water content should be reduced or 
increased as necessary to achieve optimum compaction. 

Back-fill of all trenches should be granular material. Where trenching or drain tile is 
used under existing permanent pavement, compaction should be adequate to 100% to 
prevent settlement that could affect the final surface. 

For unusually difficult soil conditions, geotextile membranes may be considered. 



AGGREGATE BASE 

Abase course of bituminous asphaltic mixture; crushed aggregate; hot-mixed, hot laid 
asphaltic concrete; or penetration macadam shall be installed over the subgrade as 
indicated on drawings. The specified material shall meet applicable ASTM specifi- 
cations. Compacted thickness shall be as shown on drawings to satisfy local soil and 
climatic conditions but in no case shall the thickness be less than the equivalent of four 
inches (4 in.) of thoroughly compacted crushed stone. 

The material shall be spread by methods and in a manner proposed by the contractor 
to produce a uniform density and thickness with the grades and dimensions shown on 
drawings and elaborated below. 

The material as thus spread shall be compacted with a powered steel wheel tandem 
roller weighing not less than eight (8) and not more than ten (10) tons or by other 
equipment producing equivalent density. 

The surface of the base course after compaction shall not vary more than 1/2 in. in 10 
ft. measured in any direction. 
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ASPHALT 



A leveling course of hot plant mix having a maximum aggregate size of 3/8 in. to 3/4 
in. in accordance with specifications of the Asphalt Institute shall be constructed over 
the base course to a compacted thickness of not less than 1 in. as indicated on draw- 
ings. Any areas under 1 in. shall be repaired to the proper depth before the surface is 
applied. 

This hot plant mix shall be spread by methods and in a manner proposed by the con- 
tractor to meet the tolerances specified herein. 

After spreading, the mix as thus spread shall be thoroughly compacted by breakdown 
rolling with a powered steel wheel tandem roller weighing not less than six (6) tons. 

The finished surface of the leveling course shall not vary more than 1/4 in. in 10 ft. 
when measured in any direction. 

A surface course of a hot plant mix having a maximum aggregate size of 3/8 in. in 
accordance with specifications of the Asphalt Institute shall be constructed over the 
leveling course to a compacted thickness of not less than 1 in. as shown on the draw- 
ings. 

This hot plant mix shall be spread by methods and in a manner proposed by the con- 
tractor to meet the tolerances specified herein. 

The mix shall be thoroughly compacted by breakdown rolling with a powered steel 
wheel tandem roller weighing not less than six (6) tons. Finish rolling shall be done 
with a powered steel wheel roller weighing not less than one (1) ton. 

The finished surface course shall not vary more than 1/4 in. in 10 ft. when measured 
with a 10 ft. straightedge in any direction. 

The proper type of asphalt used for the surface course will vary from state-to-state if 
using the standard norm of the Department of Transportation (DOT) or State Highway 
Department standards. The following is a typical mix design which has succeeded in 
providing quality facilities. 

Thickness: Not less than 1 in. 

Liquid Asphalt or Bitumen: 5.5% by weight (+/- 0.5%) 

Asphalt Penetration or Type: (85 - 100 penetration) 

Aggregate Type: Crushed stone, gravel, shale, limestone, etc. Slag is unaccept- 
able unless other materials cannot be obtained, and then only blast furnace slag is 
acceptable. 
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Aggregate Sieve Analysis 



% Passing 



1/2 in. 
3/8 in. 
1/4 in. 
No. 4 
No. 8 
No. 12 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 
Washed 



70 - 80% 
60 - 80% 
60 - 70% 
50 - 70% 
40 - 60% 
30 - 50% 
20 - 40% 
20 - 30% 
10 - 20 % 
2 - 6 % 
0 - 2 % 



100 % 



Installation Equipment: Self-propelled paving machine with vibratory screed 

Breakdown Rolling: Not less than 6 ton tandem steel wheel roller with working 
watering system 

Finish Rolling: Not less than 1 ton tandem steel wheel finish roller 



CONCRETE 

Cement shall conform to one of the Standard Specifications for Portland Cement, 
ASTM C - 150 or Specification for Blending Hydraulic Cements, ASTM C - 595, 
excluding slag cements types S and SA. 

Air entrainment by total volume of concrete shall be: 

4 to 6% for 1 1/2 in. maximum size coarse aggregate; 

5 to 7% for 3/4 or 1 in. maximum size coarse aggregate; 

6 1/2 to 8 1/2% for 3/8 or 1/2 in. maximum size coarse aggregate. 

Aggregate shall conform to Standard Specifications for Concrete Aggregates ASTM 
C - 33. For concrete work that is 5 in. thick, the nominal size of the coarse aggregate 
shall not exceed 1 1/2 in.; for concrete work that is 4 in. thick, the nominal size of the 
coarse aggregate shall be not greater than 1 in. 

Concrete work shall be 5 in. thick if the location of the structure is such that it will be 
subject to more than three freeze-thaw cycles annually. If the location is such that not 
more than three freeze- thaw cycles occur annually, concrete work may be 4 in. thick. 



Steel reinforcement bars shall conform to Standard Specifications for Deformed and 
Plain Billet-Steel Bars for Concrete Reinforcement ASTM A - 615, Grade 60 or 40. 
For concrete work that is 5 in. thick, the recommended bars shall be No. 5 size in both 
directions at 12 in. on center. For concrete work that is 4 in. thick, the recommended 
bars shall be No. 5 size in both directions at 15 in. on center. Bars shall be accurate- 
ly positioned at mid-depth, terminating 2 in. away from edges and joints, and shall be 
adequately supported by chairs with sand plates provided to prevent bar supports from 
sinking into the subbase. Bars shall be lapped 18 in. and also be securely tied or oth- 
erwise secured so that there is no possibility of displacement when concrete is placed. 
Reinforcement at time of concrete placement shall be free of loose, flaky mst and 
other coatings or films that could interfere with bonding to the concrete. 

The concrete shall have a compressive strength of not less than 3,000 psi at the 28th 
day after casting. The minimum cement content for finishability shall be not less than 
470 lb. per cubic yard for 1 1/2 in. maximum size coarse aggregate or 520 lb. for 1 in. 
In freeze-thaw environments, the minimum cement content shall be not less than 560 
lb. per cubic yard. The slump shall not be more than 4 in. Ready-mixed concrete shall 
be mixed and delivered in accordance with ASTM C - 94, Specification for Ready- 
Mixed Concrete. 

Concrete shall be spread, consolidated, screeded, bull-floated and finished in accor- 
dance with Section 7.2 of ACT Standard 302, Recommended Practice for Concrete 
Floor and Slab Construction. When concrete is sufficiently set to withstand foot pres- 
sure with only about 1/4 in. indentation and the water sheen has left the surface, the 
slab shall be uniformly finished by power floating and troweling. The final finish tex- 
ture shall be in accordance with manufacturing recommendations, but must have at 
least a medium broom finish to improve the mechanical bond to the surface. 

It is recommended that immediately after brooming, the concrete be kept continuous- 
ly moist for 7 days by covering with polyethylene film or waterproof curing paper. 
Curing compounds should not be utilized. Curing time shall be in accordance with 
surfacing systems manufacturer's recommendations, but in no case less than 28 days. 

The concrete surface shall be finished so that the tolerance shall not vary more than 
1/4 in. in 10 ft. when measured with a 10 ft. straightedge in all directions. 
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DYNAMIC BASE STRUCTURES 



A relatively new development is the construction of all-weather tracks without the use 
of asphalt or concrete. Upon a properly graded and compacted stone base, a dynam- 
ic base normally comprised of polyurethane binder, rubber aggregate and fine stone 
aggregate is constructed, usually to a thickness of 1 1/4 in. to 1 3/4 in. 

This appears to be a desirable option where asphalt or concrete is difficult or impos- 
sible to obtain, where access is difficult or where the base is expected to provide some 
buffering between a subgrade that has minor movement. In certain cases it may also 
be possible to modify the all-weather surfacing system to make it more economical 
since some of the characteristics are already being provided by the dynamic base. 

By varying the mix percentages of rubber, stone and polyurethane binder, it is possi- 
ble to achieve a wide range of flexibility in the dynamic base to suit your particular 
needs. This system can be installed using conventional asphalt paving equipment or 
polyurethane track surfacing pavers. 

Since the formulas are variable, you should contact a knowledgeable track contractor, 
design professional or consultant for more detailed specifications. 



CHAPTER 4 



CURBS AND DRAINS 



An important part of running track construction is the area separating the track and the 
infield. This perimeter allows for drainage of the track and infield as well as being the 
control point for leveling, grading and establishing the correct length and width of the 
track. 



PERIMETER EDGING 
Pavement Extension - (See Figure 4-1). 

The aggregate base course shall be constructed so that its inside perimeter is parallel 
to and 28 in. inside of the track measure line, and 16 in. from the outer side of the out- 
side lane line, as indicated on Figure 4-1. 

The asphaltic concrete course(s) shall be constructed so that the inside perimeter is par- 
allel to and 22 in. inside of the track measure line, and its outside perimeter parallel to 
and 10 in. from the outer side of the outside lane line, as indicated on Figure 4-1. 

The synthetic surfacing course shall be constructed so that its inside perimeter is par- 
allel to and 16 in. inside of the track measure line and its outside perimeter parallel to 
and 4 in. from the outer side of the outside lane line, as indicated on Figure 4-1. 

Flush Curb - (See Figures 4-2A and 4-2B). 

A solid curb as specified in the rules shall be installed for both the inside and outside 
(or inside only) perimeter of the track. The curb shall be flush with the top elevation 
of the synthetic surface for an impermeable installation. For a permeable installation, 
the curb is to be flush with the final elevation of the asphalt. The distance between the 
track side of the inside curb and the measure line shall not be less than 16 in. The dis- 
tance between the track side of the outside curb and the lane line shall not be less than 
4 in. 



Permanent Raised Curb - (See Figure 4-3). 

A solid curb as specified in the rules shall be installed to provide a curb for both the 
outside and inside perimeter of the track. The distance between the track side of the 
curb and the track measure line shall be 30 cm. 

The distance between the track side of the outside curb and the lane line shall not be 
less than 4 in. 
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The permanent raised curb is used primarily for cinder, fired clay, expanded shale, 
decomposed granite, and natural clay running tracks. 

Removable Raised Curb - (See Figure 4-4) 

Removable raised curbs are available in various materials. Among these are alu- 
minum, polyurethane, or aluminum with a firm rubber top. The curbs are designed so 
that the curb sits on pads that allow for movement of water from the track surface to 
the drain channel or infield. These systems are relatively easy to install and can be 
stored during the off season. 



FIGURE 4-1 

PAVEMENT EXTENSION 
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FIGURE 4-2A 

FLUSH CURB - IMPERMEABLE SURFACE 




FIGURE 4-2B 

FLUSH CURB - PERMEABLE SURFACE 



2" LINE 
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FIGURE 4-3 

PERMANENT RAISED CURB 




FIGURE 4-4 

REMOVABLE RAISED CURB 
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Pavement Extension and Flush Curb may be installed initially with a portable raised 
curb with the track side edge located 30 cm from the track measure line. 

Pavement Extension and Flush Curb may also be converted to a portable raised curb 
at a later date by locating the track side edge of the curb 10 cm inside the original edge 
of lane 1, or 30 cm from the track measure line (see Figure 4-4). In this case lane 1 
will become 10 cm wider than the other lanes if the entire track is not restriped. 

DRAINAGE 

Calculations should be done to determine the amount of subsurface and surface 
drainage that must be handled. Following are several systems that have worked effec- 
tively for running track construction. 

1 . A perimeter drain tile system is an effective way of intercept- 
ing and redirecting the flow of surface and subsurface water 
that would otherwise accumulate beneath the track surface. 
Such a system normally terminates either in a storm sewer 
connection or through an end wall to direct water to an area 
of the site that is lower in elevation. The following sketch has 
proven to be an effective and economical system for provid- 
ing subsurface drainage and also providing some residual sur- 
face drainage. Normally this would form a perimeter drain 
around the inside of the running track (see Figure 4-5). 

2. Four to eight catch basins can be located around the inside 
edge of the track to intercept surface water and direct it to a 
storm sewer, drain pit, or end-wall outlet. The swale in this 
area should be graded to allow track and infield water to flow 
to the catch basins. 

3. Curb and gutter drainage consists typically of a 6 in. x 18 in. 
interior curb with 12 in. wide gutter pan. In most applications, 
the track is sloped 6 in. (maximum of 8 in.) toward the lower 
end of the existing exterior terrain. Water from the track sur- 
face, as well as the infield, flows on the gutter pan to the low 
end, where it enters multiple catch basins located in the gut- 
ter pan. Catch basins are connected to a concrete or PVC pipe 
installed under the radius of the track. 

4. A permeable system allows surface water to flow through the 
track surface, asphalt, and aggregate base to a collector sys- 
tem that directs it to a storm drainage outlet. 

5. Continuous trench drains can be used around the inside edge 
of the track surface. This system allows for rapid movement 
of water. It typically has several outlets to a storm drainage 
system. This drain can also serve as a termination point for 
artificial turf on the infield. (Figure 4-6) 



FIGURE 4-5 
PERIMETER DRAIN 
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FIGURE 4-6 

INTEGRAL CURB / DRAIN 
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CHAPTER 5 



FIELD EVENTS 



Construction of field events areas is as important as the construction of the running 
track. Each event is scored as an equal to an individual running event; therefore, the 
importance of proper construction, location, safety and accessibility is paramount. 
The purpose of this chapter is to provide the user with guidelines for the placement 
and construction of the event areas. 



SAFETY 

Safety for the athletes is the highest priority. Every effort should be made to keep 
event landing areas away from the edge of the track. Likewise, the runways and land- 
ing areas should not interfere with finish and starting areas. Throwing events should 
be adequately marked by either fencing or a flagged rope barrier. Discus and hammer 
throwing circles must be protected with a safety cage of energy absorbing material, 
(see Figure 5-8). All landing areas which are located within or near a football and/or 
soccer field need to have adequate protective coverings for the participants that use 
the field during non-track activities. 



LOCATION 

The location of the field events is often determined by the area available for the con- 
struction of the facility. The following must be considered in the placement of field 
events. 

1. Prevailing winds. 

2. Sun or lighting reflection. 

3. Accessibility to storage shelters. 

4. Viewing for spectators. 

5. Accessibility for athletes. 

6. Non-interference with other activities. 



PREVAILING WINDS 

Every effort needs to be made so that jumping events are run with the wind. Cross 
winds can be very dangerous, especially for pole vaulters. Throwing events are 
preferably located so that participants are throwing into the wind (the new college and 
international javelin can be effectively thrown with the wind). 
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SUN OR LIGHTING REFLECTION 



It is very important for high jump and pole vault landing areas to be located in a posi- 
tion so that the athlete does not have to look directly into the sun or into lighting as 
the jump or vault is attempted. Sun or lights can temporarily blur the athlete's vision, 
causing an improper takeoff which can result in injury. 



ACCESSIBILITY TO STORAGE SHELTERS 

Storage shelters should be located in an inconspicuous place near the field event areas 
so that the equipment can be stored in a safe, centralized location after use. 



VIEWING FOR SPECTATORS 

Every effort should be made to locate each event so that it is either accessible for spec- 
tators viewing in the event area or viewable from the grandstands. This is frequently 
dictated by site conditions. 



ACCESSIBILITY FOR ATHLETES 

The field event areas need to be easily accessible to the athlete. Long jump/triple 
jump areas should be near the high jump, as many times an athlete will participate in 
a combination of these events. Likewise, the shot put and discus areas should be close 
together. Grouping the field events allows for ease of meet administration and athlete 
participation. 



DESIGN CONSIDERATIONS BY EVENT 

In addition to the general considerations listed above, the following considerations 
may be helpful in the layout of field events. 

High Jump 

For high schools, a 50 ft. x 100 ft. (Figure 5-1) high jump rectangle offers sev- 
eral advantages. 

1. A high jump landing pad can be placed in several locations for 
consistent wear of surface. 

2. The high jump landing pad can be placed according to wind direction. 
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3. 



A semi-circle line can be painted on the rectangle if preferred. 



4. Trades involved in the construction of the high jump area can 
perform their work more efficiently. 

FIGURE 5-1 
HIGH JUMP DETAIL 




Long Jump/Triple Jump 

1 . Use a common takeoff board for men and women when permanent 
wood boards are used. 

2. Consider removable boards which can be replaced with covers with 
synthetic surfaces. 

3. Consider painted lines for the triple jump marks. 

4. Consider minimum width of 4 ft. for synthetic surfacing (Figure 5-2). 

5. Consider concrete curbs for the sand pit to reduce edge deterioration 
(Figure 5-3). 

6. Consider a concrete base runway. 
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7. In the landing pits, install drain tubing so water will not accumulate 
in the pits (Figure 5-4). 

FIGURE 5-2 
ASPHALT RUNWAY 




FIGURE 5-3 

LONG JUMP / TRIPLE JUMP 
PIT PLAN 
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FIGURE 5-4 

LONG JUMP / TRIPLE JUMP 
PIT SECTION 




Pole Vault 

1 . Consider minimum width of 4 ft. for synthetic surfacing. 

2. Consider concrete curbs to reduce edge deterioration. 

3. Consider a concrete base runway. 

4. Consider a small drain pipe in the comer of the pole vault box 
which flows to a small dry well (Figure 5-5). 

5. Consider a cover or a synthetic plug to cover or fill the vault box 
when not in use. 

6. By using two runways with a common landing area, you can very 
quickly set up according to the wind without having to move the 
landing mats to the opposite end of the runway. 

7. When using the common landing area, plan on at least 12 ft. - 16 ft. 
distance between the backs of the vault boxes (Figure 5-6). 

8. With consistent design changes in equipment, plan on an area for 
the landing mats and standard pads of at least 20 ft. by 20 ft. 





FIGURE 5-5 
VAULT BOX SECTION 




VAULT BOX 

ALL WEATHER SURFACE 
ASPHALT OR CONCRETE BASE 
CRUSHED STONE BASE 

CONCRETE BASE 



FIGURE 5-6 

POLE VAULT LANDING AREA DETAIL 
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Shot Put 

1 . When using a depressed shot put circle, sawcut 3 grooves in the concrete 
pad which will provide drainage from the depressed area (Figure 5-7). 

2. Recommend using an aggregate in the landing sector. 



FIGURE 5-7 

SHOT PUT PAD (HIGH SCHOOL) 




1/4" STONE CHIPS 
12" DEPTH 



TOE BOARD 



2" WIDE PAINTED STRIPE OR 
3/4" RECESSED CIRCLE 



1/8" SAWCUTS 



4" REINFORCED CONCRETE 

SLAB WITH 

LIGHT BROOM FINISH 



NOTE: INSTALL 1/8" SAWCUTS ON 
RECESSED CIRCLE ONLY 



Discus/Hammer 



1. An appropriate discus cage of netting or other energy absorbing 
material should be considered for safety. (Figure 5-8) 

2. The landing sector should be level and covered with natural turf. 
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FIGURE 5-8 

SUGGESTED DISCUS / HAMMER CAGE 
(HIGH SCHOOL) 





HEIGHT: 10’ -12’ (b) 

FRONT OPENING: 20’ - 24’ 

4’ - 5’ : DISTANCE CORNER 

POST TO SECTOR LINE 
10’ - 11’ : DISTANCE CENTER 

OF CIRCLE TO FENCING 



'D' Area 

By surfacing the area, which is made up of all or part of the semicircle inside the 
curve, multiple events can be located. The events could include the high jump, 
pole vault, long jump/triple jump, and javelin. 

Advantages are: 

1 . All accesses to the events are on synthetic surface. 

2. High jump pad may be located in several areas. 

3. Events are in close proximity to one another. 

4. Lighting for night meets is relatively easy. 



Disadvantages: 

1 . Potential congestion. 

2. Additional construction costs. 

Javelin Throw 

1. If a synthetic infield is used, the javelin landing area should be 
placed outside of the track area (Figure 5-9). This should be 
considered regardless of the type of infield turf due to safety. 

2. Consider painting the foul line instead of installing wood or metal. 

3. Consider concrete base construction. 

4. Consider flare where 4 ft. run-up meets 13 1/4 ft. throwing area. 

5. Recommend synthetic runways extend at least 1 m beyond foul line. 

6. Recommend surface within landing area be on same level as the 
throwing surface. 



FIGURE 5-9 

JAVELIN RUNWAY (NCAA) 
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CHAPTER 6 



FENCING 

Running tracks and the athletic facilities that normally accompany running tracks rep- 
resent a substantial investment. A major reason for fencing a facility is to protect that 
investment against unauthorized use, vandalism, theft, etc. Fencing also can be nec- 
essary for crowd control and direction, and to provide for safety of spectators and ath- 
letes. 

Chain link fencing is the most common type of material used for these facilities. It is 
readily available, durable, reasonably economical, and is effective in providing the 
functions desired by the owner. At the end of this chapter are some guideline specifi- 
cations for chain link fencing. See Figures 6-1 through 6-5. 



RUNNING TRACK 

It is usually desirable to surround the outside of a running track with a fence approx- 
imately 4 ft. high. This fence can be used to keep spectators away from the competi- 
tion areas, to confine athletes to the areas they are using, and to protect the track sur- 
face from excessive foot traffic, wheeled vehicles and implements. 

For safety reasons, it is recommended that there be a clearance between the fence and 
the outermost lane line of the track of 2 ft. on the straightaways and 3 ft. on the turns. 
The IAAF recommends that there be no obstruction along both the interior and the 
exterior edges of the track surface for a distance of 1 meter. Normally it is not desir- 
able to have any fencing inside of the running track itself. 



SITE FENCING 

This fence is normally 6 ft. to 8 ft. high and is designed to provide overall protection 
for the facility. It may enclose just a portion, such as the running track and football 
field or may enclose a complete athletic facility. Its purpose is to ensure that use of 
the facility is restricted to the people and the equipment for which it was designed. 

GATES 

Position of gates in both of the above fences is an important consideration to handle 
the volume of pedestrian traffic that is expected and to direct this traffic in an orderly 
fashion to the appropriate parts of the facility. 

Maze gates or turnstiles can be used to allow continual pedestrian access to the facil- 
ity while restricting such items as bicycles and motorcycles. Several effective designs 
are included in the sketches accompanying this chapter. 





55 



Gates in the fence surrounding the track should be located to allow easy team access 
to the infield. With both fences, it is necessary to allow for a large gate for equipment 
and vehicles such as construction equipment, emergency vehicles and grounds main- 
tenance equipment. 

It is desirable, from a safety standpoint, to provide a cage constructed of netting or 
other energy absorbing material around the discus and hammer throwing area. It must 
be designed to allow a competitor an unrestricted throwing path to the landing sector 
for either a right handed or left handed athlete while at the same time providing con- 
tainment of wild throws. For detailed information see Chapter 5, Figure 5-1. 

For ease of maintenance, it is recommended that the fencing design be done in such a 
way that small and narrow strips of sod or other high maintenance coverings are 
avoided. For example, if the track fence is located 3 ft. outside the track, do not 
attempt to maintain a grassy area between the fence and the track. Instead, pave it with 
asphalt. 
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FIGURE 6-1 

TYPICAL HIGH FENCE 
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FIGURE 6-4 
FENCE MAZES 
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FIGURE 6-5 
TURNSTILE 




TURNSTILE ELEVATION 
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CHAPTER 7 



TRACK SURFACING SYSTEMS 



The purpose of this chapter is to provide a framework for classifying, discussing and 
evaluating surfacing systems. 

There is a seemingly endless variety of systems and/or brand names currently in exis- 
tence with new ones continually appearing. The emphasis in this chapter will be on 
all-weather systems classified by the type of binder or binding system that holds the 
rubber or other resilient material together. 



ASPHALT 

Asphalt-bound systems were the most common from the late 1960's into the early 
1980's. Most were either sand-asphalt-rubber (SAR), asphalt emulsion and rubber, or 
roofing asphalt and rubber. 

SAR systems typically consist of 9 - 14% rubber, 11 - 15% high penetration asphalt 
oil, and sand aggregate. They are mixed and installed similar to hot mix asphalt usu- 
ally to a compacted thickness of one inch. They often tend to lose resiliency as they 
age. 

Asphalt emulsion and rubber systems are mixed on-site and installed at ambient tem- 
perature to a depth of 3/8 to 1/2 in. They contain little or no sand aggregate which 
usually makes them more resilient than SAR systems. 

Roofing asphalt and rubber systems are similar except that heated roofing asphalt is 
used as the binder. 

Relatively few colored asphalt systems have been installed and these usually consist 
of a colored sealer applied to one of the above systems. 



LATEX 

These systems were developed in the 1970’s and became very common in the 1980's. 
They are mixed and installed on-site to a depth of 3/8 to 1/2 in. Some are installed in 
layers and others in a single lift, some premixed and others applied by spraying latex 
over rubber that has been spread on the surface or vice versa. Virtually all are porous 
to some degree. 
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Generally, the basic system is black, although three types of colored latex systems are 
available: 

1. Colored binder where the latex is pigmented to the desired color 
and used to bind black rubber. This is an economical color system 
but wears through to expose the black rubber fairly quickly. 

2. Color sandwich where the top layer or layers consist of colored 
binder and colored rubber. This system maintains its colored 
appearance until the top layers are worn through. 

3. Full-depth color where all latex and mbber is colored. 

POLYURETHANE 

These systems have been used throughout the 1970's and 1980’s. Most are somewhat 
higher in cost than asphalt or latex systems but offer a wide range of characteristics to 
meet varying objectives. 

Most are mixed and installed on-site, although some premanufactured systems are 
available. The systems available include permeable, which allow movement of liq- 
uids and gas throughout the system, or impermeable. Depth is usually 3/8 to 1/2 in. 

The four most common types of polyurethane-bound systems are: 

1. Base mat - mbber particles bound with polyurethane to form a 
permeable system. May be colored or black. May be premanu- 
factured or mixed and spread on site. 

2. Structural spray - base mat sprayed with a mixture of polyurethane 
and mbber. System is permeable and may be colored or black. 
Provides a textured surface. 

3. Sandwich - base mat with a nonpermeable flood coat of polyurethane 
and mbber. May be colored or black. Provides a textured surface. 

4. Full-pour - nonpermeable system of solid polyurethane and mbber. 
Polyurethane binder and surface mbber are normally colored. 

Base mbber may be black or colored. Provides a textured surface. 
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PREMANUFACTURED RUBBER 



These systems consist of nonpermeable, vulcanized rubber prepared with various 
surface textures and colors. The base portion is normally black. They are con- 
sidered to be very durable and to provide good performance. 

These systems are especially popular where site conditions make it difficult to 
apply systems that are mixed and/or sprayed on-site (i.e., confined areas, elevat- 
ed indoor facilities). 



GUIDELINE SPECIFICATIONS FOR BLACK RUBBER PARTICLES 
Scope 

The scope of this section is to outline the types and categories of black rubber. 
Each specification type will identify the particles in a generic form. 

Characteristics 

The black rubber particles are made from the recycling of black rubber scraps 
(example: tire or technical parts/molded goods). In general, the black rubber 
granules are made from EPDM (ethylene-propylene-diene rubber), SBR (styrene- 
butadiene rubber) or NR (natural rubber). 

Classifications 

Type 1 : Black stranded rubber particles. The particle characteristics are elongat- 
ed strands of black rubber. The material should have a specific gravity of 1.15 to 
1.40. 

Type 2: Black rubber granules (SBR/NR). The characteristics are proportional- 
ly square, sharp cut particles whose dimensions are specified in the particle sieve 
analysis, Figure 7-1. The black rubber granules should maintain a specific grav- 
ity of 1.15 to 1.40. 

Type 3: Black EPDM granules. The characteristics are proportionally square, 
sharp cut particles, whose dimensions are specified in the particle sieve analysis, 
Figure 7- 1 . The black EPDM rubber granules should maintain a specific gravity 
of 1.10 to 1.50. 

Type 4: Black rubber particles for special applications. It is possible to provide 
black rubber particles produced from scrap other than SBR, NR or EPDM. It is 
also possible to provide black rubber particles in a blown or cellular form. 



Applications for black rubber particles. 

Rubberized asphalt. 

Acrylic cushion systems. 

Latex bound surfaces. 

Polyurethane bound systems. 

Shock pads. 

Filler for synthetic surfaces. 

It should be noted that the quality of the black rubber granules depends on the care 
taken in the separation of the different types of scrap before grinding. The chem- 
ical composition of the black rubber granules (including plasticizer and sulphur 
content) may vary with feedstock, and compatibility with the binder system 
should, therefore, be verified prior to installation. 



GUIDELINE SPECIFICATIONS FOR COLORED RUBBER GRANULES 
Scope 

The scope of this section is to outline the types and categories of colored rubber gran- 
ules. Each specification type will identify the granules in a generic form. 

Characteristics 

In general, the colored rubber granules are an EPDM (ethylene-propylene-diene rub- 
ber) or SBR (styrene-butadiene rubber) based product. They are not made from 
scrap, but from virgin compounds designed for application in outdoor recreational sur- 
faces. 

Classifications 

Type 5 Colored EPDM granules. EPDM rubber granules are most frequently used 
because of their better resistance to weathering and outdoor aging than almost all other 
elastomers. Their environmental resistance to ozone, oxidation and water is excellent. 
The granules are available in different colors, because nearly any color can be incor- 
porated into the formulation of the virgin compound. The hydrocarbon content of the 
compound should be not less than 20%. More meaningful for the quality are the ten- 
sile strength and the elongation at break of the material. The specific gravity is 
between 1.40 and 1.60. The hardness (shore A) should be within a range of 55 - 70. 
EPDM rubber granules have to be proportionally square, sharp cut particles whose 
dimensions are specified in the particle sieve analysis, Figure 7-1. 
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Type 6 Colored SBR granules. If not made from virgin compound, these granules are 
made from colored scrap, depending on availability. The specific gravity could range 
from 1.15 to 1.50. Applications for colored rubber granules: 

Acrylic cushion systems. 

Latex bound surfaces. 

Polyurethane bound systems. 

Fillers for synthetic surfaces. 
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SIEVE ANALYSIS 
Figure 7-1 
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APPLICATION OF TRACK SURFACE 

There are six steps to follow when installing a running track system. 

1. Curing - The asphalt or concrete base must be properly cured in 

accordance with the system specifications prior to the application of 
the synthetic surface. Usually asphalt should be allowed to cure for 
14 days and concrete for 28 days. 
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2. Surface Inspection - The asphalt or concrete base shall be inspected for 
conformity to allow tolerances for inclination. Also, the surface shall 
not deviate more than 1/4 in. in 10 ft. from the specified grade when 
checked with a 10 ft. straightedge in all directions. The surface may 
also be flooded with water to detect low areas or "bird baths". 

3. Cleaning - The area to be surfaced shall be clean and free of any 
loose or foreign particles (dirt, oil, etc.) prior to the synthetic surface 
installation. 

4. Priming - A primer or k coat may need to be applied to the asphalt 
or concrete base in accordance with the system specifications. Some 
systems do not require a primer. 

5. Surface Installation - The track surface shall be installed in strict compli- 
ance with the system specifications. All equipment is to be kept clean. 
All daily work shall be finished in a uniform manner. All cured joints 
are to be properly prepared prior to commencement of new work. All 
layers are to be properly cured prior to subsequent applications. 

6. Line Markings - All line and event markings shall be applied in 
conformance to the specification of the proper governing body for 
tracks. All paint shall be approved by the installer. See Chapter 8. 



TRACK SURFACING SYSTEM EVALUATION 

There are four areas of classification that should be used in the evaluation of the 
all-weather track surfacing system. These areas are: 

1. Performance Characteristics 

2. Physical Characteristics 

3. Cost Aspects 

4. Maintenance Aspects 

Figure 7-2 is intended to provide a format for a working document that can be 
used to review, analyze, and evaluate specific surfaces under consideration. 



NATURAL MATERIAL TRACK SYSTEMS 

Natural material track systems, such as cinder, natural clay, fired clay, expanded 
shale and decomposed granite, are still installed in some regions. Information 
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regarding these surfaces may be obtained through the USTC & TBA. 



FINAL CONSIDERATIONS 



1 . 

2 . 

3 . 

4 . 



Consulting with a knowledgeable professional or an experienced 
contractor can assist you in choosing the appropriate surfacing 
system for your project. 

All the surfacing systems described in this section must be installed 
over a properly constructed base by experienced personnel. 

A track surface is that coating installed over base construction which 
is not less than 1/8 in. in thickness and which provides 
resiliency/cushion to the track. 

To enhance the life of the track surface, the maximum length of 
spikes used by runners on the track should not exceed 1/8 in. 
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FIGURE 7-2 

TRACK SURFACING EVALUATION 



PERFORMANCE CHARACTERISTICS 
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CHAPTER 8 



CALIBRATING AND MARKING 



Calibrating and marking a track is done for the ultimate benefit of those who compete 
on that track. Individuals who are responsible for this aspect of a track should keep 
this in mind, whether they be coaches, owners, designers, or contractors. This chap- 
ter is intended to be used in conjunction with official publications and drawings avail- 
able from the different governing bodies. These comments and recommendations are 
appropriate for calibrating and marking all running tracks. 

The markings on any track are the most important single aspect when the track is used 
for competition. They represent distances that are very important both to competitors 
and to governing bodies who certify records. Many errors have been made in the past 
because of misinterpretation of mles, drawings, and incompetent workmanship (see 
end of chapter for a list of common errors). In many cases, the owners did not fully 
realize the importance of accuracy when having their tracks calibrated. Past errors 
have resulted in costly corrective work, unfair competition, uncertifiable records, and 
the denial of deserving racers' chances to realize their full potential. Uniform accura- 
cy for all running track markings can be attained by utilizing a uniform method and 
procedure for calibrating tracks worldwide. 

Three separate phases in calibrating a track are: 

1. Converting given distances into workable measurements and angles. 

2. Measuring distances and angles precisely and marking required 



CERTIFICATION OF ACCURACY 

When a track is completely calibrated, the owner expects that it is accurate and cor- 
rect in accordance with the chosen governing mles and that if a record is made and 
applied for in any race on that track, it will be certifiable. To have a record certified, 
the length of the race and related markings must be verified to be the required distance 
from the finish line when measured as prescribed in the mles. No minus tolerance is 
allowed for the length of any race by any of the governing bodies. 



distances on the track. 



3. Painting permanent markings. 
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CALIBRATING A TRACK 



The owner will be given all applicable options, such as locations of finish line or lines, 
races to be accommodated, color code, design of markings, incorporation of local 
variances, etc., when applicable. 

All calculations, measurements, and markings will be done by qualified and experi- 
enced specialist(s) approved by the owner and/or designer and will be certified to be 
accurately located in accordance with governing rules and owner's desires. 



SELECTION OF THE SPECIALIST 

The selection of the specialist(s) should be influenced by his credentials, his past per- 
formance and proof of his ability. References, years of experience, and knowledge of 
the governing rules are several of the basic considerations. Qualified and experienced 
individuals are not necessarily licensed design professionals, nor do such profession- 
als necessarily have the expertise to accomplish this type of intricate and extremely 
precise work. 

If proper effort is applied to the selection of the specialist(s) and the work is guaran- 
teed to be accurate and correct by the specialist, the track should meet the standard 
required by the appropriate governing body so that records set on the track will be cer- 
tifiable. For a record to be recognized, one of the prerequisites is that the distances 
must be measured and certified by a professional engineer or licensed land surveyor. 

PHASE I - COMPUTATIONS 

Computations should be done by one who specializes in computing and tabulating the 
necessary measurements for field work. 

Basic Measurements 

Basically, a track must have two equal and parallel straight sections connected to two 
equal "turns" which together should add up to a specified distance when measured in 
accordance with the governing rules. Each individual lane for each race must be eval- 
uated to determine where the start line and any intermediate markings should appear 
and to ascertain that all lanes equal the designated distance from the finish line. It is 
necessary to convert the distances given in the official governing publications to 
workable measurements. It is good practice to make measurements for each desig- 
nated distance from a common starting point to prevent accumulative errors. The 
most accurate procedure is to calculate the distance of each point of curve from the 
finish line. Using these as the common control points for calculations for related dis- 
tances, each point in each lane can be determined by a specific distance or angle from 
one of the points of curve. For lane lines, the radius points are used as the common 
control point for measurements and calculations. 
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Please note that it is unlikely to find any existing track that has the same measure- 
ments, same races accommodated or same class of competition. If by chance the 
dimensions from an old track are being used for another track, all measurements 
should be recalculated. 

Calculations 

Calculations are usually done using a calculator or computer. Knowledge of the gov- 
erning rules and use of proper conversion factors are a must for anyone using this tech- 
nology for calculations. The closer the starting line is to the exact designated distance 
from the finish line, the more chance a record can be made and the fairer the track is 
to competitors. Since the introduction and common use of the fully automatic timer, 
the plus tolerances (the extra distance deliberately included at the starting point) 
become very important to recorded times of records. From a practical point of view, 
a plus tolerance for a 400 m lap of 1.2 cm (about 1/2 in.) is recognized to be within 
attainable accuracy. 

Options 

Before any calculations are made, the specialist should be given the opportunity to 
consult with the owner (and/or track coach) to offer all options available. It should be 
noted the IAAF, USAT&F, NCAA, and NFSHSA track committees have adopted the 
policy of running the 200 m race with all racers starting on a turn for championships. 
This fact, plus the increasingly prevalent use of fully automatic timers, has influenced 
the positioning of a common finish line on the point of curve at the end of the "home" 
or "front" straightaway. 

Computing Workable Measurements 

When computing workable measurements for metric tracks, some very important 
facts should be remembered if accuracy is desirable: 

20 cm = 7.87 in. = 0.656 ft. 

30 cm = 11.81 in. = 0.984 ft. 

1.0668 m = 42 in. = 3.5 ft. 

1.22 m = 48 in. = 4.0 ft. 

1 m = 3.28083 ft. (minimum conversion factor) 

pi = 3.1416 

400 m= 1312.34 ft. 

It is suggested to calculate to the nearest .0001 m so measuring can be done to the near- 
est .001 m. If using feet, calculate to the nearest .001 ft. so the measuring can be done 
to the nearest .01 ft. 

A complete knowledge of governing rules and their differences, prescribed path of runner, 
break line compensation requirements, and basic mathematical formulae is essential. 
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PHASE II - MEASURING DESIGNATED DISTANCES 



The measurer should be experienced in making accurate measurements and should be 
knowledgeable of tolerance standards set by the governing bodies. 

Physical Measurements 

When all calculations have been made, checked and tabulated for field work, the phys- 
ical measurements can be started by the specialist. It is his responsibility to see that the 
radius points used for the field work are accurately positioned according to the com- 
putation requirements. Then the points of curve should be placed and the straightaway 
distances verified. The lane line radii should then be marked on each point curve. 

It is generally recognized that the most reliable methods of measuring distances are 
with a good quality engineer's steel tape and with transits or theodolites capable of 
reading at least to the nearest 20 seconds. If distances are measured in feet, the mea- 
surements should be made to the nearest .01 ft. If distances are measured in meters, 
the measurements should be made to the nearest .001 m. All engineers' metric tapes 
are calibrated to permit this accuracy. Temperature corrections are recommended as 
needed, especially on all markings that relate to times such as straightaway distances, 
start lines, finish lines, and lane line radii. 

Arc distances measured by short chords when done properly, i.e. taut tape and cor- 
rections for arc and chord differences, can be within acceptable tolerances. Cloth 
tapes and measuring wheels are generally considered unsatisfactory for accurately 
measuring distance for this type of work. 

Designated Distances 

Setting marks to designate the lane lines on a turn can be done by measuring from the 
radius points and placing a mark for each lane radius at short intervals around the full 
turn. The experience of the specialist should determine the intervals used when mark- 
ing line radii on turns. The marking specialist has to judge the radius between each 
mark when guiding his machine during the actual painting. 

It is suggested that all points that fall on a curve or turn be set by measuring horizontal 
angles with a good quality surveying instrument. At a radius of 40 m, 20 seconds rep- 
resents .004 m (1/8 in.) distance on the arc. Thus, when angles are set to the nearest 20 
seconds, the designated distance should be certifiable. Some specialists have mastered 
the use of chord measurements and the measurements of arc distances with a steel tape. 
All other measurements should be made with a steel tape to the nearest .01 ft. 

On a cinder track, the curb could be marked and color coded for every necessary des- 
ignated distance and used in conjunction with the radius point and the radius line. 
After the curb has been marked, a taut line connected to the radius point and placed 
over the curb markings will designate the specified part of the marking (i.e., the front 
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edge, center, etc.) for the proper lane. Groundskeepers should have available a draw- 
ing to use as a reference tool showing critical dimensions and color codes related to 
the positioning of the track markings. 



PHASE HI - PAINTING THE MARKINGS 

Application of painted markings should be done by an experienced track painter who 
has suitable equipment and is knowledgeable about the relative position of the desig- 
nated points to the painted markings. 

Painting Techniques 

All rules specify a width of 5 cm (2 in.) for lane lines as well as for certain other mark- 
ings such as start lines, etc. The machine must be capable of dispensing specified 
widths. The rate of application of the paint will vary with the type of surface. Caution 
should be taken so that the paint is not applied too thickly, which could result in crack- 
ing, chipping, and curling. Normally one coat of paint applied at a rate of 200 to 250 
square feet per gallon will give excellent results. The manufacturer's recommenda- 
tions should prevail. Oil based paint should never be used unless the manufacturer of 
the surface specifically requests it. 

All governing rules specify what part of a marking each measurement represents. One 
edge of all lane lines, start and finish lines, and exchange zone markings is the criti- 
cal edge of the painted marking and the paint must be accurately applied. For an 
example, the painted part of the exchange zone marking is presently considered part 
of the passing zone by the NCAA. The knowledge and ability of the painter and the 
performance of his machine are extremely important to achieve the accuracy neces- 
sary to permit a record to be certified. 

Painting Procedures 

Usually several reference points showing lane lines are needed in the straightaways 
and end chutes. Snap lines or strings are usually used for machine guides on the 
straightaways. The various other markings can be applied using stencils, tape, snap 
lines, hand brushes, hand spray guns or a combinations of these techniques. 



CONCLUSION 

Today's technology and the availability of specialists permit owners to demand and 
receive accurately calibrated and marked tracks. Owners have responsibility for fair 
track competition for everyone. 
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COMMON ERRORS IN CALIBRATING AND MARKING TRACKS 



1. Copying an obsolete drawing without checking dimensions. 

2. Assuming the pavement radii for both a painted pole line and a 
curb track are the same. 

3. Assuming 8 in. = 20 cm and 12 in. = 30 cm when calculating 
measurements on metric tracks. 

4. Expecting sample drawings to give details for calibrating and 
marking tracks. 

5. Using painters who are not familiar with markings used to 
designate specific events. 

6. Not knowing owner's desires and local prevailing rules before 
calculations and drawings are made. 

7. Assuming an existing 440 yd. track is accurate and that applying 
the normal conversion factors in moving the radius points the 
specified distance will give an accurate 400 m track. 

8. Not using the minimum suggested conversion factors for 
mathematical calculations. 

9. Not being familiar with what part of the markings the 
measurements represent. 

10. Not utilizing available sources of reliable information such as 

experienced track contractors or stripers, or specifications and 
other publications available from the U.S. Tennis Court & Track 
Builders Association. 



SUGGESTED MARKING SYMBOLS AND GRAPHICS 

1. Exchange zones: 

a. large 18 in. to 24 in. triangles (NCAA and NFSHSA); 

b. chevron type symbols are standard for IAAF; 



c. larger rectangular blocks (12 in. to 24 in.). 



2. Hurdle settings: 

a. 2 in. tic mark on lane line; 

b. 2 in. tic mark along lane line; 

c. diamond shape; 

d. directional triangle in the running direction. 

3. Photo timing marks: 

a. hash marks (5 sets) spaced 1 m apart from the finish line back. 

4. Graphics - Although the graphics are not a technical need, they may 
offer some additional pleasing aesthetics: 

a. large lane number - 36 in. to 42 in. (can be shadowed if desired); 

b. lane number - 12 in. (for lane orientation); 

c. event I.D. - 3 in. to 4 in. stencils in lane; 

d. school logo or name stenciled along home side straight. 

Other Suggestions 

Back straight - Mark track for additional sprint races. 

2 way - Reverse sprint race markings on the same straightaway. 




76 



CHAPTER 9 



CONVERSION OF EXISTING 440 YARD 
RUNNING TRACKS TO 400 METERS 



PHYSICAL 

For the first time in 1980, the National Federation of State High School Associations fist- 
ed the Order of Events in the Track & Field Rules and Records book at metric distances. 
The following table lists the metric distances with their length in English measure, as 
well as the difference in length between the English equivalent event and metric length. 





LENGTH IN 


EXISTING 


LENGTH 


METRIC 


ENGLISH 


EQUIV. DIFFERENCE 


LENGTH 


MEASURE 


EVENT 


(Metric/English) 


75 m 


246 ft. 3/4 in. 


80 yards 


6 ft. 3/4 in. longer 


100 m 


328 ft. 1 in. 


100 yards 


28 ft. 1 in. longer 


100 m 


328 ft. 1 in. 


1 10 yards 


1 ft. 1 1 in. shorter 


110m 


360 ft. 10 5/8 in. 


1 20 yards 


10 5/8 in. longer 


165 m 


541 ft. 4 1/8 in. 


1 80 yards 


1 ft. 4 1/8 in. longer 


200 m 


656 ft. 2 in. 


220 yards 


3 ft. 10 in. shorter 


300 m 


984 ft. 3 in. 


330 yards 


5 ft. 9 in. shorter 


400 m 


1,312 ft. 4 in. 


440 yards 


7 ft. 8 in. shorter 


800 m 


2, 624 ft. 8 in. 


880 yards 


15 ft. 4 in. shorter 


1500 m 


4,921 ft. 3 in. 


1 mile 


358 ft. 9 in. shorter 


1600 m 


5,249 ft. 4 in. 


1 mile 


30 ft. 8 in. shorter 


3000 m 


9,842 ft. 5 7/8 in. 


2 miles 


717 ft. 6 1/8 in. shorter 


3200 m 


10,498 ft. 8 in. 


2 miles 


61 ft. 4 in. shorter 



With the rule change, schools building a new track or refurbishing their present 
track facilities are encouraged to make accommodation for metric races. 



LOCATION OF RADIUS POINTS 

In converting a track from yards to meters, check the distance of the measuring 
fine of the track in lane 1. This is done by finding the radius points of the track. 



MEASURING THE TRACK 

Multiply the distance between radius points (314.42 ft.) x 2 = 628.84 ft., take the 
radius to the measuring fine (the measuring lines are located 20 cm from the outside 
edge of the painted line, or if the track has an existing raised curb, the measuring fine 
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is 30 cm from the outside edge of the curb). Assume the measuring line is 1 10.001 ft. 
x 3.1416 (pi) = 345.579 ft. This figure (345.579 ft.) is the distance around one end 
of the oval at the path of measurements in lane 1 only. Multiply 345.579 ft. x 2 
for both ends of the oval = 691.158 ft. and add the distance for both straightaways, 
628.84 ft., and the result is 1319.998 ft. or 440 yards. 



RESULTS OF MEASUREMENT 

As the result of measurement, the track is: (1) exactly 440 yards; (2) oversized; or 
(3) undersized. A 400 m track is 7.67 ft. shorter than a 440 yard track. 



FIGURE 9-1 

METRIC CONVERSION 



400 Meter Track 




CONVERSION METHODS 



If the track's physical measurement is exactly 440 yards, conversion can be made 
by decreasing the distance between the radius points 3.835 ft. (see Figure 9-1). 
This will decrease the measuring distance in lane 1 by 7.67 ft. We suggest con- 
verting one end only to accomplish shortening the track. 

If the track is found to measure more than 440 yards in lane 1, move one radius 
point back 3.835 ft. plus one-half the distance that is more than 440 yards toward 
each end. 

If the track is found to measure less than 440 yards, one radius is moved back 
3.835 ft. minus one-half the distance that is less than 440 yards back toward the 
other radius. 



PROBLEMS IN CONVERSION 
Drainage 

A very important part of physically converting a track is to check the drainage and 
slope in the area where the modification is going to take place. Be sure the con- 
version can be done without affecting the drainage. Conversion could, on some 
tracks, interfere with the surface or subsurface drainage. 

Slope 

The slope in the conversion area should conform to the existing track. The 
National Federation slope maximums are 2:100 laterally and 1:1000 in the run- 
ning direction. 



PERMEABLE CONSTRUCTION 

Permeable material is that through which water passes, such as cinder, clay, decom- 
posed granite, stone dust, expanded shale, or fast dry fired clay, porous asphalt and 
certain synthetic surfaces. Most of the permeable tracks are bound by a concrete 
curb or a steel curbing. It is necessary to remove part of the existing curb and con- 
struct a new curb, Figure 9-1, in accordance with the conversion measurements. 
The base shall be compacted and leveled as equal to the existing condition of the 
rest of the track. The surface material shall then be added. There is approximately 
71 sq. yds. of new surface area and approximately 330 ft. of new curb. 
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IMPERMEABLE CONSTRUCTION 



Impermeable construction (water runs off) consists of hot leveling and hot cushion 
course, hot leveling course and cold cushion course, cold leveling course and cold 
cushion course, and certain synthetic surfaces. If there is an existing curb, it should 
be relocated per conversion measurement. 



BASE CONSTRUCTION TECHNIQUE FOR 
PERMEABLE/IMPERMEABLE ALL-WEATHER TRACKS 

With this type construction, a few realities must be faced in planning the widening of 
the curve. Since the inside of old lane 1 cuts diagonally across new lane 1 and some 
tracks have lanes less than 3.835 ft. wide; runners might get into lane 2. It is nearly 
impossible to make a smooth joint between new and old material so a joint along the 
old line of lane 1 would result in a rough and irregular joint and would hinder lanes 1 
and 2. The new area in conversion creates a crescent shaped piece adjacent to the orig- 
inal curb which varies from zero to 3.835 ft. at the center. This will create a problem 
with new base material since it is not stable in narrow widths and it requires consid- 
erable compaction to produce a smooth, stable base and surface. It will most certain- 
ly settle and possibly cause a dangerous area for a runner. 

The recommended way to convert the track is to cut and remove the existing surface 
at the inside lane of new lane 3 so that the roughness that will occur at the joint 
between new and old asphalt will be on a lane line. This will allow the area to have 
better compaction since proper machinery can be used in the construction and will 
help eliminate the possibility of a differential settlement. This method will require 
approximately 220 sq. yds. of new paving. 

CONVERSION COMPUTATION 

In using the conversion computation, Figure 9-2, the following information should be 
considered to allow for the accuracy of the final conversion. 

1. The conversion example is based on a track with a raised curb. 

The measure line is then 30 cm from the inside face of the curb. 

2. A and B are the respective distances between the inside curb faces 
of the existing track. 

3. A and B are the respective distances between the measure lines. 

4. C is the distance between the existing radius points. 

5. Pi = 3.1416. 
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6. E is the distance around the track on the measure line of the existing 
track. 

7. If E does not equal 1320 ft., then step 5 will determine if F is a plus 
(+) or minus (-) dimension. 

8. If F is O, then the standard distance to move the existing radius at 
one end becomes 3.83 ft. If F is a minus, then G will be less than 
3.83 ft. If F is a plus, then G will be greater than 3.83 ft. 

9. Once you have moved the radius the exact distance determined, 
you will have a new distance between radius points, or D. 

10. Using step 8, you can now determine that the new measure line 

equals 400 meters. 



FIGURE 9-2 

CONVERSION COMPUTATION 




1. A + 60 CM = A’ 


5. E - 1320 FT. = F 


2. B + 60 CM = B’ 


6. F + 3.83 FT. = G 


3. B’ - A’ = C 


7. C - G = D 


4. A’ (3.1416) + 2(C) = E 


8. A’ (3.1416) + 2(D) =1312.34 FT. OR 400 M 
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CHAPTER 10 



MAINTENANCE 

The usefulness, appearance, and longevity of a running track facility are closely relat- 
ed to the protection and maintenance practices used during its life. 

There are a number of factors that cause deterioration of the track and create a need 
for maintenance work. These would include such items as the following: 

1. Normal wear and tear due to track use. 

2. Oxidation. 

3. Fading and wear of the lane lines and event markings. 

4. Heavy use of lanes one and two. 

5. Vehicles crossing the surface for maintenance or other operations. 

6. Vandalism. 

7. Clogged drainage systems. 

8. High stress on selected areas (i.e., the high jump take off area). 

Pedestrian traffic (athletes, cheerleaders, other activities). Fuel and 
oil spills. 

It is important that reasonable protective measures be undertaken to minimize or pre- 
vent the effect these factors have on the track. Since some wear and deterioration is 
normal as the facility ages, it is also necessary to provide certain maintenance proce- 
dures to keep the facility in good condition. 



O 
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PROTECTION 

It is always necessary to cross the track with some type of vehicle to access the infield 
area. It is important to provide some protection to keep dirt and debris from accumu- 
lating at this point and to protect from scuffing of vehicles tires. In most cases, 
indoor/outdoor carpeting or a similar product is effective and economical. Plywood 
is not recommended unless placed over carpeting or a similar material since its sharp 
edges can leave cuts or indentations on the surface. 

In certain areas of the country, grass encroachment can be a significant problem. It 
can cause the edges of the track to deteriorate structurally and can progress to where 
the full width of the outside lanes is no longer available for the athlete. Concrete 
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curbing is usually effective in controlling the encroachment. Sterilization of the sub- 
grade as well as spraying the edges of the track periodically with a strong herbicide 
also can be helpful. 

It is important that the surface be kept clean, both for cosmetic appearance and to min- 
imize wear. Debris that will allow moisture to accumulate for long periods of time 
should not be allowed to collect on the surface (i.e., leaves). Sand and stones can be 
particularly damaging to the surface because of their abrasive effect. If the track is 
properly sloped, normally wind and rain will keep the surface reasonably clean. If 
additional cleaning is necessary, an air-blower and/or power washer can be used. 

Excessive spike length can accelerate the wear on the surface. It is generally accept- 
ed that 1/8 in. spikes of the cone or pyramid design provide a good compromise 
between athletic performance and surface wear. 



MAINTENANCE 

Repainting of lane lines and event markings normally is required every four to seven 
years depending on the type of surface and the quality of the painting work. Striping 
needs to be kept reasonably bright and clear so that the markings are evident to the 
athletes for whom the track was designed. 

Resurfacing of some type is normally required during the life of a track. The specif- 
ic procedure varies depending on surface, but might include the following: 

1 . Applying a rubberized sealer to a sand/asphalt/rubber track. 

2. Applying a spray coat of latex or an additional layer of rubber to a 
layered latex track. 

3. Applying an aliphatic polyurethane spray to a polyurethane track. 

4 Applying a light polyurethane structural spray to a black mat / 
structural spray system. 

5. Adding three to five millimeters of topping to a full pour 
polyurethane track. 



Spot repairs are also required from time to time due to wear in selected high stress 
areas, accidental damage or vandalism. It is recommended that the surface be care- 
fully inspected at least once a year to check for any repairs that may be required. 



In general, the following procedures will keep a track facility in good condition. 
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Protect it and keep it clean. 

Make minor repairs annually as necessary. 

Every four to seven years, perform major maintenance which 
would consist of cleaning the track surface, repairing any dam- 
aged or excessively worn areas, resurfacing with a system 
appropriate to the surface and line striping. 



CHAPTER 11 



INDOOR FACILITIES 



Normally the size of the building will dictate the area allowed for the track oval and 
related events. There is no particular size of a building required unless an international 
sanctioned event is to be conducted. The following design meets the specifications 
necessary for an international event. 

THE STRAIGHT TRACK 

The maximum lateral inclination of the track shall not exceed 1:100 and the inclina- 
tion in the running direction shall not exceed 1:250 at any point and 1:1000 overall. 



The track should have a minimum of 6 and a maximum of 8 lanes separated and 
bounded on both sides by white lines 50 mm wide. The lanes shall all have the same 
width with a minimum of 1.22 m and maximum of 1.25 m including the white line on 
the right. The lanes shall be numbered with lane 1 on the left hand side when facing 
the finish line. 

The Start and Finish 

The start and finish of a race shall each be denoted by a white line 50 mm wide at right 
angles to the lane lines. The distance of a race shall be from the edge of the starting 
line farther from the finish to the edge of the finish line nearer to the start. 

There should be a clearance of at least 3 m behind the starting line free of any obstruc- 
tion. There shall be a clearance of at least 10 m beyond the finishing line free of any 
obstruction with adequate provision beyond for an athlete to come to a halt without 
injury. 

Note: It is strongly recommended that the minimum clearance beyond the finishing 
line should be 15 m. 



THE OVAL TRACK 

The nominal length should preferably be 200 m. It shall consist of two horizontal 
straights and two bends, which may be banked not greater than 15 degrees. The inside 
of the track shall be bordered either with a curb of suitable material, approximately 50 
mm in height and width, or with a white line 50 mm wide. The outside edge of this 
curb or line forms the inside of lane 1 . The inside edge of the line or curb shall be hor- 
izontal throughout the length of the track with a maximum slope of 1:1000. 



Lanes 
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Lanes 



The track should have a minimum of 4 and a maximum of 6 lanes. The lanes should 
all have the same width with a minimum of 0.90 m and a maximum of 1.10 m includ- 
ing the lane line on the right. The lanes shall be separated by white lines 50 mm wide. 

The direction of running shall be left hand inside. The lanes shall be numbered with 
the left hand inside lane numbered 1. 

Banking 

If the bends are banked, it is recommended that the maximum angle should be not 
more than 15 degrees. The angle of banking in all the lanes should be the same at any 
cross section of the track. 

In order to ease the change from the flat straight to the banked bend, the change may be 
made with a smooth vertical transition which may be extended up to 5 m into the straight. 

Bends 

For a 200 m track, it is recommended that the inside radius of the bends should not be 
less than 11m and not more than 21 m. Where possible, the radius should be at least 
13 m. The radius of the bend need not be constant. 

Marking of the Bend 

Where the inside edge of the track is bordered with a white line, it shall be marked 
additionally with small flags or cones. The flags shall be approximately 250 mm x 
200 mm in size, at least 300 mm high and set at an angle of 120 degrees to the track 
surface. The cones shall be at least 300 mm high. The flags or cones should be placed 
on the track so that the outward face of the flagstaff or the cone coincides with the out- 
ward edge of the white line. 

Measurement of the Oval TVack 

The length of the inside lane shall be measured (the measurement line) along the sur- 
face of the track 300 mm outward from the curb, or 200 mm outward from the edge 
of the white line marking the inside of the track. 

For the other lanes, the measurement shall be taken on the surface of the track 200 mm 
outward from the edge of the white line marking the outside of the next lane inside. 



FIELD EVENT CONSTRUCTION 

Safety in the construction of field events in an indoor facility is very important since 



the areas will be used for multiple activities. 

Items for consideration: 

1. All areas shall be flush with adjacent surface when not in use. 

2. Pole vault box shall be filled with a plug or cover of synthetic 
material when not in use. 

3. The pole vault area shall be located away from walls and other 
potential hazards. 

4. The long jump/triple jump boards shall be replaced with synthetic 
covers when not in use. 

5. The long jump/triple jump landing area shall be covered with a 
sturdy cover with synthetic surface when not in use. 

6. Landing areas for the weight throws should be on dirt, composition 
or synthetic surface. 

7. Portable barriers should be provided to stop the weight implement. 

HEIGHT 

The height of the building should be designed so that there will be no physical or men- 
tal barriers for the athletes. Buildings should have unobstructed clearances of at least 
30 ft. 



LIGHTING 

Lighting should be of sufficient power and even dispersement so that athletes may 
mn, jump, vault and throw without having to adjust their vision due to areas of light 
and shadow. 




"Q 
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CHAPTER 12 



PROFESSIONAL ASSISTANCE 



As shown in this manual, track construction is an exact science. For this reason, it may 
be desirable for an owner to employ a professional consultant to assist in a track con- 
struction or renovation project. Professional assistance from an architect, civil engineer, 
landscape architect, Certified Track Builder (CTB) or knowledgeable contractor will 
allow you to identify your needs and to refine the information in this manual for the 
specific uses intended for your track and to the specific requirements of your site. 

A professional can assist you in determining the scope of work to be included in the job, 
in planning the facility, in determining a realistic budget for the project, in evaluating and 
comparing bids, in overseeing the work of the contractor and in solving any problems 
which occur during construction. A professional can help an owner communicate with 
designers, suppliers and contractors during all phases of the work, from planning to 
completion, to insure that the completed facility is what the owner intended. 

Often employing the services of an expert or professional can actually help control job 
costs by better translating the needs of the owner into proper direction for construction 
and by helping to avoid costly mistakes. 

In employing professional assistance, it is important to consider the experience of your 
consultant. Track construction is not only exacting and highly technical, but the rules 
and technology involved are undergoing constant change. It is important to employ a 
professional individual or firm with extensive, current experience in the field of track 
construction. 

To choose a qualified professional consultant: 

1. Assess your needs and define the type of facility, the approximate 
budget and the timetable for completion. 

2. Locate professionals with expertise in the field of track construction. 
One way to do so is by contacting professional associations such as 
the U.S. Tennis Court & Track Builders Association, the American 
Society of Landscape Architects, the American Institute of Architects 
and the National Society of Professional Engineers. Another way to 
find a qualified professional is by contacting colleagues who have 
recently completed similar projects and asking for recommendations. 

3. Contact prospective consultants and ask for information on their 
firms, experience, projects and past clients. 

4. Contact references, visit completed projects and talk to other 
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owners about their renovation or new construction projects. 

5. Ask for proposals and compare them carefully. Develop an under 
standing of the proposed fees. What is included? What is not included? 

6. Interview prospective candidates. 

7. Review proposals, negotiate fees and services, and be sure to sign a 
letter of agreement or contract. 



Your professional consultant can help with many facets of the construction or reno- 
vation project. Among these, he or she can: 

1 . Translate your desires into technical data, drawings and specifications. 

2. Develop a proper project budget to enable you to determine the 
scope of work to be undertaken, or to divide the project into multi- 
ple phases to be undertaken over time. 

3. Develop construction documents to clarify the scope of work, quali- 
ty and performance standard of the proposed facility. This allows the 
owner to secure contractor proposals which better reflect the owner's 
intentions, and which are more consistent. 

4. Assist in translating the costs, products and methods of construction 
shown in proposals to allow the owner to choose a contractor for the 
project. . 

5. Monitor the construction portion of the project to determine the qual- 
ity and performance of the contractor. 

6. Maintain an ongoing communication link between the contractor 
and the owner during construction. 

7. Inspect the completed job and ensure that all work is performed in 
accordance with the owner's requirements. 



Appendix 



GOVERNING BODIES OF TRACK 



IAAF 


International Amateur Athletic Federation. 
17, Rue Princesse Florestine 
MC 98000 Monaco 
011-339-330-7070 


NCAA 


National Collegiate Athletic Association. 
6201 College Blvd. 

Overland Park, KS 66211 
913-339-1906 


NFSHSA 


National Federation of State High School Associations. 
P. O. Box 20626 
Kansas City, MO 64195 
816-464-5400 


USAT&F 


USA Track & Field 
One Hoosier Dome 
Suite 140 

Indianapolis, IN 46225 
317-261-0500 



ORGANIZATIONS WHICH CAN PROVIDE ASSISTANCE WITH TRACK 
CONSTRUCTION SPECIFICATIONS 



USTC&TBA 


U. S. Tennis Court & Track Builders Association 
3525 Ellicott Mills Drive, Suite N 
Ellicott City, MD 21043-4547 
410-418-4875 
FAX: 410-418-4805 


NAPA 


National Asphalt Pavement Association 
6811 Kenilworth Avenue 
Riverdale, MD 20737 
301-779-4880 


ACI 


American Concrete Institute 
22400 W. Seven Mile Road 
Detroit, MI 48219 
313-532-2600 


NRCA 


National Readymix Concrete Association 
900 Spring Street 
Silver Spring, MD 20910 
301-587-1400 


PCA 


Portland Cement Association 
5420 Old Orchard Road 
Skokie, IL 60077 
312-966-6200 


ASTM 


American Society for Testing and Materials 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 
610-832-9585 



SUGGESTED CONVERSION FACTORS 



20 cm = 7.87 in. = 0.656 ft. 

30 cm = 11.81 in. = 0.984 ft. 

1.0668 m = 42 in. = 3.5 ft. 

1.2192 m = 48 in. = 4.0 ft. 

1 m = 3.28083 ft. (minimum conversion factor) 

pi = 3.1416 

400 m= 1312.34 ft. 
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Glossary 



GLOSSARY OF TERMS 



Acrylic Cushion 
Systems 


Surfacing designation, generally referring to acrylic and 
finely ground rubber mixture squeegee or spray applied. 


Aggregate 


Particles of construction materials, usually referring to 
crushed or natural sand, stone or rock products. 


Base Course 


Material placed over the subgrade to stabilize and level 
prior to placing a surface course. 


Base Mat 


Surfacing designation generally referring to a premanu- 
factured or machine applied (paved) mixture of rubber 
granules and polyurethane binders. 


Bituminous 

Asphaltic 

Mixture 


Mixture of asphalt (hot or cold) and aggregate. 


Broken-Back 
Curved Track 


A track that is designed with a short distance between the radius 
points in order to allow for a wide soccer field inside. This 
design is also referred to as a double-bend track. 


Calibration 


Mathematical formulation utilized to determine various 
distances as designated by governing rules. 


Cohesion 


Of a soil, all of the shearing strength not due to friction. 


Compressibility 


That portion of the volume change deformation resulting 
from the expulsion of the pore water, influenced by the soil 
structure. 


'D' Area 


The area of the infield which is made up of all or part of the 
semicircle inside the curve of the running track. 


Dynamic Base 


Rubber/stone/binder mixture utilized in lieu of bituminous 
or concrete base. 


Elasticity 


Ability of a soil to return to its original shape after having 
been deformed by a load for a short period of time. 


EPDM 


Abbreviation for ethylene-propylene-diene rubber. 



Equal Quadrant 


Tracks with all quadrants (straights and curves) of equal 
track distance. 


Exchange Zones 


Area of a track designated for the exchange of batons 
between team members participating in relay events. 


Frost 


The degree to which soil is affected by frost; susceptibility 
where freezing temperatures are prolonged and the frost line 
penetrates deep into the soil, ice layers form in the soil and 
cause the soil to heave at the surface, equivalent to the thick- 
ness of the ice layers. 


Full Pour 


Surface designation generally referring to non-porous 
poured polyurethane installations. 


Geotextile 


Fabric used to stabilize site conditions, generally placed 
over Membranes a prepared subgrade. 


Implement 
Landing Area 


Landing area defined by governing bodies for discus, 
shotput, javelin and other implements. 


Latex Bound 
System 


Track surface made of rubber particles bound together by 
one or more latex products. 


Leveling Course 


Usually hot mix asphalt, installed to specified tolerances for 
slope and planarity. 


Measure Line 


A theoretical line from which the distance of a running track 
is determined. This line is located 20 cm from the running 
side of the painted line for each lane. In the case of a raised 
curb, the line is located 30 cm from the running side of the 
raised curb for lane 1 . 


Non-Equal 
Quadrant Tracks 


Tracks where the quadrants (straights and curves) are not 
of equal length. 


NR 


Abbreviation for natural rubber. 


Oxidation 


Structural and cosmetic deterioration due to chemical reac- 
tion with oxygen, normally associated with long exposure 
to the sun. 


Permeability 


The ease with which water will flow or pass through the 
pores of particular strata. Texture, gradation, degree of 
compaction and primary structure strongly influence a 
given strata's relative permeability. 



Plasticity 


The ability of a material to be deformed without cracking or 
crumbling and then maintain that deformed shape after the 
deforming force has been released. 


Polyurethane 
Bound Systems 


Track surface made of mbber particles bound together by 
one or more polyurethane products. 


Premanufactured 
Rubber Mat 


Sheet good, normally of vulcanized mbber or polyurethane 
bound mbber. Usually adhered with adhesive. 


Radius Points 


Point used to located the curves of a track. Normally two, 
broken-back design has six. 


Rubberized 
Asphalt Track 


Track surface made of mbber particles, asphalt binders and, 
sometimes, stone or sand aggregate. 


Sandwich 


Track surface of two or more distinct strata, usually black 
base and colored top. 


SBR 


Abbreviation for styrene-butadiene mbber 


Shearing 


Of a soil is the result of friction between the particles and 
cohesion. 


Sieve Analysis 


Describes particle percentages that will pass through 
various sized screens (sieves). 


Structural Spray 


Spray material containing binder and mbber particles. 


Surface Course 


Usually hot mix asphalt, installed to specified tolerances for 
slope and planarity. Tolerance more precise than for 
leveling course. 


Swale 


Depressions in the ground designed to direct the flow of 
surface water. 



Advertisers 




Ull-elert 




colored EPDM rubber granules 



cc 



PAVE THE WAY FOR SPORT” 



For more than 25 years, right from 
the beginning of this technology, 
MELOS is leading in development, 
stable quality and reliability. 

MELOS colored EPDM rubber 
granules are designed to meet the 
special requirements of high 
performance and multi-purpose out- 
door and indoor sport facilities. 

MELOS colored EPDM rubber 
granules are “proven winners” in 
sport facilities all over the world. 




Ull-eLcri 



Carl Bdsch GmbH + CO. KG 

P.O. Box 187 • D-49303 MELLE 
(Germany) 

Phone: 011 49-54 22-94 47-0 
Fax: 011 49-54 22-59 81 
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Free Preliminary Site Evaluation) 
Design Studies: 

° New, renovation, facility upgrade 
° Includes drawing, work-item out- 
lines, budgetary estimates 
° Certified Track Builders on staff 
° Professional Engineer on staff 



Desigm/Buiid Specialists: 

° Running Track 
° Football/Soccer in infields 

Value Engineered Track Surfaces: 

° Latex and polyurethane-bound 
° New and resurfacing 
° Quality custom striping 




Denver 



Las Vegas 




(303) 744-3631 
(702) 798-4400 
(801) 972-1555 
(915) 598-6947 
(209) 264-6365 
(505) 836-6888 



1 





BUILDERS ASSOCIATION 
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Specializing in One Stop Shopping for: 

° Black SBR 
° Black EPDM 
° Colored EPDM 
° Polyurethane Binder 




° Adhere to USTC & TBA Specification Guidelines. 

° UV Tested. 

° Consistent Particular Size Distribution. 

° Multiple in House Quality Tests t Assure Customers Receive the Best 
Material Available. 




Quality Products Manufactured and Coordinated for On Time 
Delivery by Quality Employees is the Cornerstone of MEI. 




SPORTS DIVISION 
700 INDUSTRIAL DRIVE 
P.O. BOX 412 • WAPAKONETA, OHIO 45895 
(419) 738-8844 • FAX: (419) 738-4411 
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COMPUTERIZED 

Track Marking 
Calculations & Drawings 

Computer generated track calculations with one day service 
providing output organized in a user friendly format. CAD 
generated track marking drawings using 24” x 36” sheet size 
format, plotted in black and white or color. 

Complete Track Design Services 

From preliminary design and budget to final design. CAD 
generated construction drawings and specifications. 

For more information, call: 

Kennith W. Schmidt, Jr. 

Professional Engineer 

1700 Broadway • Suite 305 • Denver, Colorado 80290-0301 
Telephone (303) 837-3443 • FAX (303) 831-0171 
REFERENCES AVAILABLE 



TRACK AND FIELD CONSULTATION 

COMPUTERIZED TRACK DRAWINGS 
COMPUTERIZED TRACK MARKING CALCULATIONS 
GENERAL TRACK AND FIELD CONSULTATION SERVICE 

Track Marking Calculations and Color Scale Drawings with same day service using the 
exclusive Computomarx™ computer program, the most accurate and comprehensive 
program of its type, written exclusively for running track striping calculations and 
drawings. Calculations and drawings meet all IAAF, USATF, NCAA, and NFSHSA 
specifications. Expert Facility Design and Layout Consultation Service. Over thirty nine 
years experience as a consultant, coach and athlete. 

“When building a track, contact us first” 



COMPUTOMARX ™ 





ttmous motiiTioi 



3604 Grant Ct. 

Columbia MO 65203-5800 USA 
(573) 445-6675 (voice & FAX) 



Wayne T. Armbrust, Ph.D. 
President. 
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n^I'NSPEC, inc. 

ATHLETIC TRACK AND TENNIS COURT 
ENGINEERING 

• Evaluation 

• Design 

• Project Budgeting 
•Construction Admin. 

• Testing 



Roger W. Pocta, P.E. 

Vice President 
(612)546-3434 

5801 Duluth Street 
Minneapolis, Minnesota 55422 




TRACK AND FIELD CONSULTATION 

COMPUTERIZED TRACK DRAWINGS 
COMPUTERIZED TRACK MARKING CALCULATIONS 
GENERAL TRACK AND FIELD CONSULTATION SERVICE 

Track Marking Calculations and Color Scale Drawings with same day service using the 
exclusive Computomarx™ computer program, the most accurate and comprehensive pro- 
gram of its type, written exclusively for running track striping calculations and drawings. 
Calculations and drawings meet all IAAF, USATF, NCAA, and NFSHSA specifications. 
Expert Facility Design and Layout Consultation Service. Over thirty nine years experience 
as a consultant, coach and athlete. 

“When building a track, contact us first” 




COMPUTOMARX™ 





BUILDERS ASSOCIATION 



3604 Grant Ct. 

Columbia MO 65203-5800 USA Wayne T. Armrust, Ph.D. 

(573) 445-6675 (voice & Fax) President 



SPARTON 

ENTERPRISES, 

INC. 

BARBERTON, OHIO 




Rubber Granules 

All Types, 

Sizes 

and 

Colors 



Contact: 

JIM LITTLE, JR. 

RICK RYAN 

( 330 ) 745-6088 

3717 Clarkmill Rd., Barberton, OH 44203 
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Revolutionary Technology 



Plexitrac is the result of a technological 
breakthrough providing a high performing and 
dependable track surface. PolyResin Technology 
is the combination of multiple resins, that when 
blended create a strong, durable and 
environmentally friendly* track surface at an 
affordable price. 

♦All three Plexitrac systems contain no hazardous 
levels of toxic ingredients and have VOC contents 
(EPA Method 24) of less than 200 grams/liter. 



Design Flexibility 



Every track project presents its own unique 
demands and obstacles. Plexitrac was designed 
to address these needs and is available in three 
levels... LIGHTNING, FLASH and ACCELERATOR. 
Athletes and owners alike can select a 
combination of resilience, color and surface 
texture. All achieved within today's budget 
constraints. 



Construction Excellence 



Plexitrac is manufactured by California 
Products Corporation, a world leader in water- 
based sport surfacing systems. Plexitrac is 
supported by a worldwide network of highly 
regarded, independent authorized installers, 
advanced R & D and a team of knowledgeable 
regional managers. 




BUILDERS ASSOCIATION 
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Sports 



Surfaci? 

OOOO0O0C 



Spikt 

high perjormun ... 
unbeatable wear-resistance even 
in the harshest climates. 



Spiketop Polyurethane Omni Acrylic 




Call Today to Speak with a Certified Track or Tennis Court Builder 

l-800-(ALL-TRAC) 255-8722 

94 Main Street • Box 966 • Panhandle, Texas 79068 
806-537-3526 • Fax 806-537-3442 




Advanced Quality 

Synthetic 
trface Products 




ADVANCED POLYMER TECHNOLOGY 




With more top-rated sports 
surface products than any- 
one else, Advanced Polymer 
Technology (APT) is setting 
the standards for superior 
quality worldwide. As a 
one-source manufacturer... 
APT means Quality On Top. 




Laykold OfflNlCOURT Quaupur 



A premium surface in 
three performance 
variations, all ideal for 
year-round conditions 
and in brilliant long- 
wear colors. 



A premium sand-filled 
synthetic grass system, 
ideal for new and badly 
deteriorated tennis 
courts. A versatile and 
maintenance-free, 
multi-sport activity 
surface. 



A full line of polyure- 
thane products, from 
primers to line paints, 
for use on gymnasiums 
and running tracks. 

Latex Binders 

Installation Equipment 



Contact APT for all product information. 




ADVANCED POLYMER TECHNOLOGY CORPORATION 

109 CONICALANE • P.O. BOX 160 • HARMONY, PA 16037 
TEL. ( 412 ) 432-1330 • FAX. ( 412 ) 452-1703 

1 1 0 
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National Federation 
of State High School Associations 



TRACK AND FIELD 
NEW RULES VIDEO 



A new rules video was produced in June of 1996 with the 
cooperation of Blue Springs High School in Blue Springs, 
Missouri. Coaches Gary Parker and Carl Vun Cannon assisted 
with the production. The video covers lane violations, interfer- 
ence, proper passing procedures as well as all field events. 
The video is designed to provide coaches, officials and athletes 
a better understanding of the rules that govern track and field 
competition. 

Video: V 2 ” - $39.95 



VAULTING HIGHER AND SAFER 

This 12-minute video cassette produced by the National 
Federation addresses common problems that occur in pole 
vaulting, and focuses on technique and proper facilities. 
Coaches and vaulters, experienced or not, will benefit from this 
highly informative production. 

Video: V 2 ” - $24.95 



PLEASE ADD $4.00 shipping and handling on all orders up to $25.00 
and all orders over $25.00 add $6.00 shipping and handling. 



SEND TO: 




NATIONAL FEDERATION 

OF STATE HIGH SCHOOL ASSOCIATIONS 
11724 NW Plaza Circle, P.0. Box 20626 
Kansas City, MO 64195-0626 



o 

ERLC 



COMPETITORS NUMBERS 



★ TRACK 
ir GYMNASTICS 
if CROSS COUNTRY 

Competitors numbers are now available from the National Federation. They are made 
from Tyvec, a nontearable, waterproof paper. Numbers are from 1-1000 in bold black 
with the following backgrounds: White, Red Tint, Blue Tint, Green Tint and Yellow Tint. 
Numbers may be purchased in sets of 100. COST (100 numbers per set) — 1-5 sets 
- $11. 50/set; 6-24 sets - $11. 00/set; 25 or more sets - $10. 50/set, plus shipping 
and handling charges. Orders up to $25.00 add $4.00; orders over $25.00 add $6.00. 




TRACK AND FIELD 
SCOREBOOK 








Scorebooks are offered in basketball, cross 
country, field hockey, gymnastics, soccer, 
swimming and diving, track and field, 
volleyball and wrestling at a cost of $4.00 
each. Scorebooks are available in base- 
ball/softball at a cost of $3.50 each. 
Orders up to $25.00 add $4.00 shipping 
and handling, over $25.00 add $6.00 



SEND TO: 



NATIONAL FEDERATION 

OF STATE HIGH SCHOOL ASSOCIATIONS 

11724 NW Plaza Circle, P.0. Box 20626, Kansas City, MO 64195-0626 
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NATIONAL FEDERATION 
TRACK AND FIELD 
MATERIALS 




RULES BOOK — Written and published by the National Federation. It 
contains all rules to administrate an interscholastic track and field and 
cross country program. 

CASE BOOK — This book is designed to supplement the rules book and 
give situations on rulings on track and field. 

MANUAL — This book will serve as a guide and resource to those 
individuals having the responsibility of administrating an interscholastic 
track and field meet. 



COST PER BOOK — $5.00 plus shipping and handling 
Shipping & handling charges up to $25.00 add $4.00 

Over $25.00 add $6.00 



SEND TO: 



NATIONAL FEDERATION 

OF STATE HIGH SCHOOL ASSOCIATIONS 
11724 NW Plaza Circle, P.0. Box 20626 
Kansas City, MO 64195-0626 
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